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The time-honored ring trick always keeps the audience 
guessing, and if you like guessing games, perhaps you 
would like to guess how many tons of steel joint rings 
went into the construction of the City of Tulsa’s 275,000 
foot 72” and 66” Lock Joint Concrete Pressure Pipe 
water supply line. You'll find the answer concealed in 
the picture above. 

But there’s no guessing where the fabrication of these 
joint rings is concerned. Every ring used in the making 
of Lock Joint’s flexible, self-centering and completely 














watertight Rubber and Steel Joint is carefully cut, 
rolled and welded. Then, to assure absolute roundness 
and exact diameter, every ring is sized on an hydraulie 
press to such close tolerances that any spigot ring will 
fit perfectly within any bell ring of like nominal dia- 
meter. This is only one of the many quality control 
measures which go into every phase of the manufacture 
of LOCK JOINT CONCRETE PRESSURE PIPE, 
to assure to the customer the highest type pressure 


pipe obtainable. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, lll. + Columbia, S$. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 


Pressure « Water + Sewer + REINFORCED CONCRETE PIPE + Culvert + Subaqueous 
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New HOMELITE Pump 
Whispers While It Works 


Goodby residential complaints! Here’s a new light- 
weight gasoline engine driven pump that takes it easy 
on the neighbors’ ears. Yet handles any water problem 
... from seepage to volumn pumping! The new Home- 
lite Model 36 S2 2” self priming centrifugal Pump op- 
erates at slow speed with low noise level yet has high 
capacity of 9000 gallons per hour. It.weighs only 85 


pounds and can be easily carried by one man to the 
best pumping location. Starts quickly, primes auto- 
matically, gives long, dependable and trouble-free 
service under the toughest conditions. Ask your Home- 
lite Representative for a free demonstration. You'll find 
a good neighbor policy in every pump. 


HOMELITE 


a division of Textron Inc. 
705 RIVERDALE AVENUE « PORT CHESTER, N. Y. 
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PERMUTIT’* presents the 


VALVELESS FILTER 


Completely Automatic Gravity Filter 
Costs Less than Manual Unit 


Uses novalves, no pumps, no flow controllers 


Here's an entirely new concept in 
water filters for cities, factories and 
power stations: a filter that elimi- 
nates operation and maintenance 
expense . . . yet costs less than a con- 
ventional manually-operated grav- 
ity filter of the same size. 

The Permutit Valveless Filter can 
be used wherever gravity flow is 
feasible. Units are now in operation 
providing both plant process and 
drinking water. 


FOOLPROOF OPERATION 


The Valveless Filter thinks for itself. 
It starts backwashing at a predeter- 











mined head loss, rinses and returns 
to service automatically . . . and as 
efficiently as an expertly operated 
manual filter. It assures uniform, 
high quality effluent because it elimi- 
nates “human error.” It cannot be 
forced. It cannot backwash or rinse 
too soon or too late, too fast or too 
slow, too much or too little. It cannot 
develop a negative head and thus 
eliminates the chief cause of mud- 
balls, channelling, upset beds. The 
absence of gravel eliminates aaother 
cause of upset beds. Backwash or 
rinse water cannot be accidentally 
run to service. 


HOW IT WORKS 


Filtering. Water enters at left, 
flows through sand, strainers and 
false bottom up effluent duct to 
service. As head loss increases dur- 
ing run, water rises in backwash 
pipe. At maximum headloss, water 
spills into downward section of 
backwash pipe and starts back- 
wash (siphon) action. 
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Backwashing. Siphon draws wa- 
ter from storage down through 
ducts, up through strainers, and 
sand to expand and wash bed, then 
to waste. At low storage level, air 
enters siphon breaker to stop back- 
wash. Flow reverses and filtered 
(rinse) water flows into storage un- 
til full. All flow then goes to service. 


PROVEN PERFORMANCE 


Photo shows two Valveless Filters 
in a large industrial plant. ( Shut-off 
valve at left is used only to take 
front filter out of service. ) 
LOW INSTALLATION AND 
EXPANSION COST 
Filters up to 10 ft. diameter are 
shipped set up. Piping is simple. Fu- 
ture filters are easy to add since they 
require no additional backwash wa- 
ter storage or pump capacity. Filters 
use minimum floor space. 
FREE BULLETIN 
New bulletin, “The Permutit Valve- 
less Filter,” includes details, draw- 
ings, operating conditions, capacities. 
Address: The Permutit Company, 
Dept. W-5, 330 West 42nd St., New 
York 36, N. Y. or Permutit Company 
of Canada Ltd., Toronto 1, Ont. 


PERMUTIT 


rhymes with “compute it” 
Water Conditioning 
lon Exchange « Industrial Waste Treatment 
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City officials and engineers are acutely aware 
The Fairbanks-Moercee that inadequate water facilities will strangle a 
advertisement at the right appeared community’s future. 
in the above publications, having a Unfortunately, too many citizens and voters 
combined circulation of 6,095,761. still do not realize how critical, how pressing their 
need is for increased facilities now. 

That is why the penetrating message at the 
right is appearing before the eyes of millions of 
readers in The Saturday Evening Post, in U.S. 
News & World Report and The Wall Street 
To help th em Journal. That is why you will see more messages 
like this throughout the year... and why the 
timely booklet ‘“‘Your 1100 Gallons’’ is going to 

o communities throughout the nation. 
realize gege In the final analysis, the voters in your com- 
munity will base their decisions on your knowl- 
edge and recommendations. Let us work with 

you to help them realize the urgency. 

City officials are already requesting these booklets 
to give to leading citizens. Write today for your copy. 
Fairbanks, Morse & Co., Dept. WSW-5,600South 
Michigan Ave., Chicago 5, Ill. 








4 Game a cme 


Large blow-ups of this ad in color 
are now available. Write for yours. 


> 
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“No sprinkling until further notice ™ 
(Did this happen to you last year?) 


Stringent restrictions on water are 
becoming more common each year. 
America’s water needs have far out- 
stripped our water supply facilities. 
Too many of our water works, our 
pumping stations, our wells, are anti- 
quated when faced with our booming 
birth rate—our expanding economy 
and industry—our vastly increased 
water consumption. 

Industry consumes 81 billion gal- 
lons a day. Agriculture demands 105 
billion more gallons daily. In the home, 
every man, woman and child averages 
50 gallons a day—with a population of 
170,000,000 and a new citizen being 
born every 8 seconds! 

Add up the Gargantuan thirst our 
nation has for water, and you see why 





our water systems aren’t equal to the 

need. Everyone’s using more. What 

can you do about it? Work actively 

with your local water authorities on MUNICIPAL SERVICE 

planning now for adequate water facil- ~ 

ities. Support bond issues for water 4 INDUSTRY 

works expansion or modernization. 

Your help is needed—now! 2 eoee 
® 











Interested citizens and city officials 
are invited to write Fairbanks, Morse 
& Co., 600 South Michigan Avenue, 
Chicago 5, Illinois, for a copy of Fabtente diesen, tho tlie came ts 
“Your 1100 Gallons,” a timely article pumps, supplies pumps and power for 
on water shortage problems. every water need. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





AGRICULTURE 

















PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS + HOME WATER SERVICE EQUIPMENT - MOWERS * MAGNETOS 
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Dependability is the 
| e “i 


Pipe, like chain, must be strong in all elements. 


Listed below are five factors of strength that have enabled cast iron pipe to 


achieve a record of dependability and long life unmatched by any other. 


44 North American cities are still being served by cast iron water mains laid a 


century or more ago. Hundreds of others have passed the 50 year mark. 


Impressive as this record is, today’s modernized cast iron pipe is even 
more efficient. Tougher, stronger, more durable. You can stake your reputation 


on cast iron pipe. 


The record proves it! 


DEPENDABILITY IS BASED ON STRENGTH- 
STRENGTH IS BASED ON THESE 5 FACTORS 


1. CRUSHING STRENGTH*. . . Standard 6” Class 150 cast iron pipe will withstand 
a crushing load, under standard tests, of 17,900 pounds per foot. . . important 
where heavy fill or unusually heavy traffic loads must be overcome. 


BEAM STRENGTH. . . Settlement or disturbance of the soil by other utilities 
or resting on an obstruction places a heavy strain on pipe. 6” class 150 pipe bears up 
under a load of 20,790 pounds and deflects 2.32 inches. 


BURSTING STRENGTH... The average of many tests prove that standard 6” 
class 150 cast iron pipe will not burst until subjected to internal pressure 
of 3000 pounds psi... ample to resist water hammer or unusual working pressures. 


JOINT STRENGTH... A full range of leak-proof, low cost, easy-to-assemble 
joints and fittings are available to meet all conditions. 


CORROSION RESISTANCE. . . Cast Iron Pipe resists corrosion 
effectively .. . vital factor in its demonstrated long life and dependability. 


*Based on independent laboratory tests. 
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sum of many parts... 


River crossing installation of 16” flexible 
joint cast iron pipe at Salina, Kansas. 


Greensboro, N. C.— Installing dual water 
lines with new 30” Mechanical Joint 

cast iron pipe, plus salvaged 24” Bell-and- 
Spigot cast iron raw water line in 
service approximately 25 years. 


® 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director, 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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NEW DEVELOPMENTS IN SEWAGE TREATMENT 
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New P.F.T. plate holders are installed quickly, without special tools. 


Totally new aeration plate holders 
improve any activated sludge process 


P.F.T. announces the first major ad- 
vance in fine media diffusers in 10 
years—new circular holders with car- 
borundum plates. 

Plates are quickly installed or re- 
placed by hand. A single bolt and 
wing nut holds the entire assembly 
securely in place. Provides a positive 
seal against air leakage around plates. 

The new P-.F.T. circular plate 
holders are made from a special non- 
hydroscopic asbestos and asphalt com- 
pound. This inert material is not af- 
fected by alkaline or acid often present 
in sewage. Ends rust and locking 
problems. 

At the option of the designing en- 


PORT CHESTER, N. Y. . 
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SAN MATEO, 


gineer, the air diffusion assemblies 
may be arranged for servicing with- 
out dewatering or removing the aer- 
ation tanks from service. 

In the P.F.T.-Kraus Dual Aeration 
System, operating with the P.F.T. 
orifice-valve for distributed air, and 
the P.F.T.-Kraus Interchange process, 
these holders provide the most eco- 
nomical and efficient activated sludge 
process available today. They can also 
be used to advantage in any aeration 
system using air from blowers. Write 
today for application details to fit 
your design, or for the technical 
study, Dual Aeration as a Rugged Acti- 
vated Sludge Process, by L. S. Kraus. 


CALIF. CHARLOTTE, 


N. C. 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 


f 


? 


Chicago 13, Illinois 


JACKSONVILLE 


4 
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Many of the 650 fire hydrants in Maywood, Illinois (pop. 30,000), have been in service 40 years or 
longer. Some were no —_ being manufactured, and repair parts were unavailable. In a decision to 
modernize its hydrants, Maywood decided to standardize on Eddy hydrants in 1954—to simplify 
servicing, cut maintenance costs, reduce parts inventory, and assure service for the future. 


Eddy hydrants had proved highly satisfactory in Maywood’s 50-mile system, and repair parts have 
always been available. Under the aggressive direction of public works director Bazel E. Crowe, 
above left, the replacement program, has proceeded at a fast, economical rate, with more than 
170 hydrants replaced in 1956 alone. 


. 7 
it’s the safest, most economical course! 


Maywood feels that it cannot risk hydrant failure, 
nor afford the sky-high cost of handmaking individ- 
ual repair parts for obsolete, ‘“‘orphan’’ fire hydrants. 
Can you? 

Based on the experience of this and other alert 
communities, your city or village might do well to 
take stock of its hydrant situation. If so, an EDDY 
man will be very glad to give facts and figures you 
will find most helpful in making a wise decision. 
Won’t you invite him to see you .. . soon? 


AWWA EDDY BRONZE-MOUNTED HYDRANTS 
EDDY Bronze-Mounted HYDRANTS open 


smoothly with the pressure and close without water 
hammer. One man can easily remove all operating 
mechanism for inspection and repair. Positive drip 
action automatically drains the standpipe, safe- 
guarding against freeze-ups. Stem held in place be- 
low hydrant valve means that there is no water loss 
due to a bent stem. 


AWWA (UNDERGROUND) VALVES 


Everything in AWWA valves for un- 
derground use in your waterworks 


—- is quity available nom EDDY 
uddy— gate valves; cutting-in valves 
and sleeves; tapping valves and VALVE COMPANY 


sleeves. And, remember, Eddy’s more 

than 100 years’ dependable operation A Subsidiary of James B. Clow & Sons, Inc 
is your assurance of service far into 

the future. 
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Red Water’ doesn't live here any more! 


No more ‘Red Water’—thanks to Threshold Treat- 
ment with Calgon*—that’s the record in this typi- 
cal community. 

When Calgon treatment was started, ‘Red 
Water’ stopped, and now everyone is compliment- 
ing the water superintendent. 

Calgon in very small amounts is effective against 
‘Red Water’ because it not only stabilizes iron and 
manganese dissolved in water at its source, but it 
also prevents iron pickup from pipes. 

Calgon stops lime scale, too, by forcing calcium 
carbonate and other scale-forming chemicals to stay 


in solution, even when the water is heated. Calgon 
is used in minute amounts, and the reduction of 
lime scale means important savings in keeping 
equipment and meters clean. 

Call on Calgon for the economical solution to 
your specific problem. Many years of experience 
with water problems of all kinds in every part of 
the country are at your service. 


*Calgon is the Registered Trade Mark of Calgon, Inc. 
for its glassy phosphate (sodium hexametaphosphate) 
products. 


A DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


WaTer & SEWAGE WorKS, MAy, 1957 








It’s unique...it’s the B-50-B 


VERY new installation of Darling B-50-B 
A.W. W.A. Hydrants . . . proves the advantages 
this new hydrant offers you. 

Darling’s ball bearing design cuts required oper- 
ating torque more than 50% —an important factor 
in any system. Action is easy, smooth and sure! 

Darling “O” ring seals provide a dry-top, packless 
hydrant, minimizing service and maintenance needs 
and eliminating the hazard of water reaching the 
operating threads. 

This operating surety and low-cost performance 
of Darling B-50-B hydrants are bonus values that 
just can’t be matched. You can get the B-50-B de- 
sign in a wide range of Darling hydrant types to 
meet your particular installation requirements. 


Send for Bulletin 5403 


DARLING VALVE & MANUFACTURING CO. 


x. TRADE J Williamsport 11, Pa. 


e Manufactured in Canada by 
| | " The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario. 


Water & SEWAGE WorkKs, May, 1957 





Water Means 
“Prater bood Public Relations 





The severest critic of the palatability of a water supply can be the casual 
visitor—tourist or salesman, because he can compare your supply with 
that of other communities. Ill-tasting water can also influence industries 
against settling in your town. Every water works official should strive to 
satisfy the severest critic, thereby pleasing the local consumers as well. 
Adequate usage of Nuchar activated carbon will assure delivery of a 
palatable water at all times, so that when your local consumers go travel- 
ling, they will return with that wonderful feeling—‘There’s no place 
like home.” 

AQUA NUCHAR ACTIVATED CARBON’S adsorptive ability covers a 
wide range of taste- and odor-producing bodies. John R. Baylis has stated 
‘All tastes and odors likely to be present in a water supply can be removed 
with activated carbon. We find a few statements in the literature on water 
treatment that the taste or odor was not removed by the addition of car- 
bon, but almost invariably the reason was that not enough carbon was 
used. 


Wervele)pley'\ 1:10) ere) oh) Wid cerele)en\ AE 


we 7 
Tifet jig te 
New York Central Building Pure Oil Building 


230 Park Ave., New York 17. N.Y CHEMICAL SALES 35 E. Wacker Drive, Chicago 1. II! 
Phila. Nat'l Bank Bidg , 2775 S. Moreland Boulevard 
Broad & Chestnut Sts., Phila. 7, Pa division west virginia pulp and paper company Cleveland 20, Ohio 
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HOMESTEAD 
Cever-Seald 


PLUG VALVES 


e TEMPERATURE 
e PRESSURE 
e CORROSION... 


Conditions which cause ordinary valves to fail 
--corrosive, erosive, viscous, or volatile hard-to- 
hold fluids, plus temperature or pressure extremes 
--are everyday jobs for Homestead Lever-Seald 
Valves. Why? Because they are built to operate 
under all conditions! They never stick! 

Every Homestead Lever-Seald Plug Valve has 
a powerful lever and screw device that does 
double duty. It presses the tapered plug firmly 
into its seat to form a drop-tight seal, and also 
provides a positive means to relieve seating pres- 
sure and permit easy operation. 

Lever-Seald Homestead Valves give extra long, 
leak-proof service, too, because all operating 
parts and seating surfaces are protected from line 
fluids in both the open and closed positions. You 
can prove their economy to your own satisfaction, 
by making your next replacement a Homestead 
Lever-Seald. 


Your choice can be made from valves cast of 
metals and alloys to specification in sizes from 
1” to 12”; for pressures from vacuum to 1500 
pounds; temperatures from 40° below zero to 
1100°F. Dry seat or pressure gun lubricated 
optional. 

You'll find our VALVE REFERENCE BOOK 
No. 39-3 interesting and helpful. It’s yours for 
the asking. 


MAIL THE COUPON TODAY! 


Without obligation, send me Valve Reference Book No. 39-3 


describing Homestead Lever-Seald Plug Valves. 


Name Title 


Company 


Address 


City 


0 M E $ T EA a VALVE MANUFACTURING COMPANY 


P.O. BOX 42 “Serving Since 1892” 


CORAOPOLIS, PA. 
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SIX MILLION GALLONS of water per day are delivered 
to City of Colorado Springs by three Worthington 
400-hp centrifugal pumps, like that in foreground, at 


Lake George Pumping station. A 200-hp engine-driven 
Worthington is on standby service. This installation was 
engineered by Black and Veatch Co. of Kansas City, Mo. 


15 Worthington pumps supply water to 
fast-growing Colorado Springs 


an seal Leal 


THREE 300-HP WORTHINGTON Vertical tur- 
bine pumps move well water from com- 
mon sump to Colorado Springs’ Fort Car- 
son supply line. 


A population up 50% in 10 years, an 
expanding industry, the new Air Force 
Academy —all these have spurred the 
demand for water in the City of Colo- 
rado Springs. 

The job of supplying the city with an 
additional 6 million gallons of water a 
day falls to the Worthington-equipped 
Lake George and Secondary Pumping 
stations. Together, these stations pump 
water through a total pipeline distance 
of 92,810 feet with a lift of 1,580 verti- 
cal feet. Each station contains three 
400-hp Worthington centrifugal pumps 
each of 2-mgd capacity. A 200-hp gaso- 
line-engine-driven pump on standby 
service in each station provides mini- 
mum flow in case of power failure to 


SF = 
=I I/II 


prevent possible freezing of the lines. 

Colorado Springs also obtains water 
from Fountain Creek Valley. This water 
is pumped to a common sump by four 
30-hp pumps and from the sump to the 
distribution system by three 300-hp 
pumps—all seven pumps being Worth- 
ington vertical turbines. 

The Colorado Springs water works 
installation is typical of thousands using 
rugged, reliable Worthington public 
works equipment—pumps, engines, 
compressors, turbines. Worthington en- 
gineers will be glad to help you apply 
this equipment to your water works or 
sewage needs. Write Worthington Cor- 
poration, Public Works Division, Har- 
rison, N. J. W. 6. 1 


ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


Water Works Pumps + Sewage Pumps * Comminutors * Vertical Turbine Pumps + Vacuum Pumps 
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@ 130 STANDARDIZED 
VENTURI TUBE CONSTRUCTIONS ... 
OFFER THE VALUES OF 
"*TAILOR-MADE’’ METERING AT 
STANDARD-DESIGN sacri 


The most efficient main line metering device, 


the Venturi Tube, has undergone design modifica- 
tions and standardization to become an even better 
differential producer. Years of exhaustive tests on 
head loss, coefficient, recovery angles, and effects 
of upstream piping . . . conducted in the research 
laboratory at Builders-Providence . . . have pro- 


duced 130 standardized constructions designed to 


a 


(FREE! i 


acon 


give “tailor-made” service to a wider number of 
applications more economically. 

Each construction is available in (1) a wide 
variety of construction materials, (2) a choice of 
end designs (flange, bell and spigot, Victaulic or 
Dresser type couplings, etc.), and (3) with nu- 
merous allied accessories. If you have a main line 


metering problem, we have the answer! 


New Bulletin 110-N1 gives complete data on both Builders short 
form and Hershe! Standard Venturi Tubes. Write to 


; Builders-Providence, Inc., 350 Harris Ave., Providence 1, R. |. 





QBUILDERS-PROVIDENCE 


B-I-F INDUSTRIES Qik: 
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TIME-SAVING COMBINATION 
LEAK DETECTOR-PIPE LOCATOR 


THE M-SCOPE MASTER Electronic Witch Combination 


You're looking at the much-talked-about 
NEW M-Scope ... the only dual-purpose that 
detects leaks and locates pipe. Its rugged, 
highly efficient electronic circuit, plus ease 


LOCATING A LEAK me FINDING A LEAK 
AT THE VALVE i) UNDER PAVEMENT 


For greatest convenience and reliability, the 
M-Scope MASTER is equipped with a 


of use and portability, make this instrument 
one of the most welcome contributions to 
the water works industry. 


ONE MAN LOCATING 
OPERATION A SERVICE 


built-in battery tester for instant checking 
of battery condition in the field or elsewhere. 


WRITE TODAY FOR SPECIFICATIONS AND PRICE! 


Vi 


PIPE LINE EQUIPMENT 
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PIPE LINE EQUIPMENT 


Fire Lie BOUIE MENT Place your next order with POLLARD 


"NEW YORK 












FILE REFERENCE 


. FACT SHEET 
GRAVER], 


>> Elevated Water Tank 
Es ee ™ for the City of 
See §6Plymouth, Indiana 

































eA : Ralph Lentz, Water Works Superintendent 

Clyde E. Williams & Associates, Inc., 
Consulting Engineers, South Bend and 
Indianapolis, Ind. and Lansing Mich 
Lioyd Taylor, Project Engineer 

Graver Tank & Mfg. Co., Inc., 


Design, Fabrication and Erection 





Type: Double Ellipsoidal Elevated Tank 

Capacity: 400,000 gallons 

Height of Overflow: 130 feet 

Low Water Level: 100 feet 

Diameter of Tank: 50 feet 

Built to AWWA Specifications, except that %” plate 
was used on the roof instead of A. minimum 

Painted and Sterilized 





THE PROBLEM 


A water supply system designed to serve a rural 
county seat of 3,838 people was woefully inadequate 














for today's population of 6,704 in this thriving trad 
ing center. One industry alone consumed one-third 
1 of the water. And the situation was further com 
= ; plicated by a disasterous flood in 1954 which polluted 
: the city’s wells located near the Yellow River. Steps 
, H had to be taken without delay to meet the problem 
: 3 
\ 
= 7 nN 
' ‘ THE SOLUTION 
; 
: Anticipating probable population and commercial 
= ‘ ‘ requirements by 1980, plans were developed for new 


wells, larger mains, and adequate pumping and stor 
age capacity. Standards of the National Board of Fire 
Underwriters indicated a fire pumping formula of 
150% of the flow required for normal domestic use 
plus 10 hours of fire flow. The desirable storage 
capacity was set at 500,000 gallons, 100,000 galion 
in an existing tank and 400,000 galions in a new tank 

Graver was selected to design, fabricate, erect 
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paint and sterilize the new 400,000 gallon elevated 
water tank 
The close teamwork of the city’s water wor} per 













intendent, the consulting engineers and the Graver 
organization speeded the elevated water tank 
erection so that the new water system 1 be put 
into operation in 195¢€ 











If you have a water storage or pre re pr 





would be well to talk it over with a qualified 
sulting engineering firm and Graver, whose 100 year 
of experience in tank fabrication and ere 










contribute measurably to your plar 


GRAVER TANK & MFG. CO. INC 
EAST CHICAGO, INDIANA 


New York « Philadelphia « Edge Moor, Delaware 
Pittsburgh « Detroit « Chicago « Tulsa « Sand 
Springs, Oklahoma «+ Houston «+ Los Angele 
























San Francisco « Fontana, California 









A CENTURY OF CRAFTSMAN 11 Ff 
IN STEELS AND ALLOYS 





Water 
Treatment 


Specialists 


FOR FIFTY YEARS 


Water and Industrial Waste Treatment 
Equipment to meet all requirements 


High Rate Softeners and Clarifiers 
Sedimentation and Settling Basins 
Flocculators « Filters e Zeolite Softeners 
Flotation Units « lon Exchange Systems 
Flash Mixers « Coagulators 


WRITE FOR GENERAL BULLETIN WC-117 
AND SPECIFIC BULLETINS 


Dept: WS 
rat ® GRAVER WATER CONDITIONING CO. 


RAVER Division of Graver Tank & Mfg. Co., Inc. 
216 West 14th Street, New York 11, N. Y. 
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An Invitation 


TO VIEW A 
REVOLUTIONARY 
NEW PRODUCT 
BY ROCKWELL 

















You are cordially invited to attend the first 
public showing and demonstration of a re- 
markable new product development designed 
by Rockwell to materially increase the oper- 
ating efficiencies and earnings of all water 


works properties. 


THE GCCASION: A.W.W.A. Convention, 
May 12-17, 1957 


THE PLACE: Booths 418 to 523, 
Convention Hall 
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name that has been preeminent in 





the Water Works field for 72 years 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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Call on your nearest 
Layne Associate Company 
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General Offices and Factory © Memphis 8, Tennessee 








“Only way to get a bath, Orgie, since they started 
treating their water wih PITTCHLOR °!” 


How true, Algie. Water, water everywhere . . . but far too much of it treated with 
Pittchlor. Take that inviting water works and sewage disposal plant . .’. its water 
has been kept free from the likes of you for a long, long time. No wonder 
plant operators swear by Pittchlor for their hypochlorination treatments. 

Pittchlor is extremely effective in its destruction of chlorine-susceptible bac- 
teria and algae. This high test calcium hypochlorite contains 70% minimum 
available chlorine, and has the stability to release this content over prolonged 
periods. And Pittchlor’s ready solubility means less sediment to clean out. 

In many instances, Pittchlor aids in the formation of a proper floc. It’s useful 
in controlling slime and odor, and is the perfect source for emergency chlorine. 

Pittchlor’s convenient to use, too! Its dry, free-flowing granular form permits 
ease of application, either manually or by mechanical feeders. For more infor- 


mation, send for free folder. 


COLUMBIA-SOUTHERN Chicago, © Cleveland © Boston * Now 


York © St. Lovis * Minneapolis * New 


CHEMICAL CORPORATION Orleons * Philadelphia © 


Pittsburgh * Dalles * San Francisco 
SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY IN CANADA: Stondord Chemical Limited 
ond its C jal Chemicals Division 


OWE GATEWAY CENTER - PITTSBURGH 22 - PENNSYLVANIA 
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PITTCHLOR available in 
5 ib. (9 per case) and 
21 lb. (6 per case) resealable cans 
—and 100 Ib. drums 


Stocked by leading jobbers 
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ror THE BEST in Uti Motos 


\ 
lat 
AMERICAN METERS 


Have Longer life — 


meter components has been tailored to meet the 
requirements. 


Many American Meters in operation for 30, 35 
years or more are still giving dependable accurate 
service. American Meters built today are so greatly 
improved that we know their period of service 
will be even longer. How much longer is diffi- 
cult to estimate. It will depend entirely on the 
chemistry and the pH of the water to be meas- 
ured and whether or not the metallurgy of the 


Pa 


Give Buffalo Meter Engineers full data on your 
water conditions and meters will be specified that 
will give longer life when you “go all American.” 


BUFFALO METER CO. 


2909 MAIN STREET BUFFALO 14, NEW YORK 
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Diatomite filters with ALOXITE® 
tubes give low-cost, dependable 
swimming pool filtration 


Built by Proportioneers, Inc., Division of B.LF. 


This informative 56 
page booklet covers 
effectively filter swimming pool water season after porous media for 
F - , all fields of filtration 
season ... without excessive maintenance. and diffusion. 
Contributing to their successful, economical opera- nae us for your 
ree copy today. 


Industries, Inc., the diatomite filters shown at right 


tion are the Aloxite® aluminum oxide porous tubes 

or septa that support the diatomite. These have many 

inherent advantages. For example, pore area is a high 

percentage of their total area. Pre-coat builds up uni- 

formly. Backwash is uniform and effective. The c= ae o_o 
Aloxite® septa are fine enough to give partially effec- 
. Dept. U31 Refractories Division 
tive filtration without the diatomite in periods of Porth Amboy, New Jersey 
emergency. And they resist acids — which permits 

cleaning of units clogged by iron at.d other materials, 
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Winston Salem, North Carolina, located 
in a region noted for tobacco growing and 
reported to turn out more manufactured 
tobacco products than any other city in the 
world, has a 1,000,000-gal. Horton® 
radial-cone elevated tank helping provide 
an efficient municipal water system. 
Storing water that will flow by dependable 
gravity pressure when needed, the Horton 
elevated tank helps increase minimum 
distribution pressure and decrease pressure 
variations during peak load periods. 


Horton elevated tanks are built in standard 
sizes to 3,000,000 gallons. To find out the 
benefits such a tank can provide for your 
city, write the nearest Chicago Bridge 

& Iron Company office. 


1,000,000-galion Horton radial-cone tank at Winston 
Solem, N. C., with a range in head of 30 feet. 


pi a) } Chicago Bridge & Iron Company 


° New Y 
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Downhill view from Iron Mountain tunnel inlet 
shows first two conduits and pumping station, with 
reservoir and aqueduct in background. Excavation 
at right of pumping station will house third set of 
pumps, and third conduit will be added. 


This SMS-Rotovalve at Iron Mountain shows clearly 
the drop-tight shut-off position. In operation, the 
conical plug first lifts, then turns, finally reseats, 
giving you precise aperture control. 


3 MORE SMS-ROTOVALVES ORDERED FOR 
PUMP DISCHARGE SERVICE AT IRON MOUNTAIN 


As part of the expansion program for increasing the supply of water to southern 
California through the Colorado River aqueduct, three more SMS-Rotovalves have 
been ordered by the Metropolitan Water District of Southern California. These three 
48” x 644%” tapered Rotovalves, duplicates of six already installed at Iron Mountain 
Pumping Station, will be used for pump discharge service. Their inherent 
characteristics of a large reduction of flow area during the early part of the closing 
stroke make them ideally suited to control of surges in the event of emergency shut-off. 


SMS-Rotovalves give the least possible pressure loss. In the open position, their full 
line opening offers no more resistance than a straight piece of pipe of the same 
diameter. Hydraulic unbalance and mechanical design make operation easy, and less 
powerful operators may be used. Rotovalves’ flexibility suits them to any type of 
operation, any method of control, or any sort of location. 


To obtain information on SMS-Rotovalves, as well as on the entire SMS line of 
Butterfly and Ball Valves, contact our nearest representative, or write S. Morgan 
Smith Company, York, Pennsylvania. 


para 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO ° 


Rotovaives « Ball Valves « R-S Butterfly Valves « Free-Discharge Vaives «+ Liquid Heaters « Pumps « Hydraulic Turbines & Accessories 
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OLIVER 


Save money all over town 
with the new 58 Loader...and Jet-Trencher 


This versatile Super 55 is an outstanding money saver 
on all kinds of municipal work such as digging, dozing, 
loading, grading and cleanup assignments. 


Now, with the new 58 Loader it’s a better buy than 
ever before. Big 1l-cu. ft. bucket has full roll-back 
action. and 3800-lb. breakaway power for bigger pro- 
duction and full loads at every pass. New higher clear- 
ance of 10’ 10” makes truck-loading easier and faster. 
Full hydraulic operation is so simple the average opera- 
tor becomes expert in a matter of hours. 


You'll keep the Super 55 busy the year ’round on 
street and service line work, handling stock pile mate- 
rials, snow removal and scores of other jobs. Full range 
of attachments includes dozer blade, scraper, scoop, 
fork lift, mowers, wood saw and a dozen more. 


See your Oliver construction machinery distributor 
for full details. Or write us for literature. 


> >in 
With JET-TRENCHER the Super 55 becomes a double-ended 
money saver. Its fast-working *%4-yd. bucket digs up to 11 ft. 
deep, dumps to either side with a full 180° swing. Hydraulic 
operation is smooth, powerful, safe. With simple 2-point 
hitch, the Jet-Trencher can be attached or removed in 
only 3 minutes. 


tHE OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 
A COMPLETE LINE OF INDUSTRIAL WHEEL AND CRAWLER TRACTORS AND MATCHED ALLIED EQUIPMENT 
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with the 


WALKER 
PROCESS 


Carball 





CO, unit 


The specially designed CARBALL burners, using gas or oil, produce up to 
50% more CO, per unit of fuel. Complete combustion of the fuel and air 
mixture is attained by 100% burner efficiency . . . producing all available CO,. 


Combustion is performed at extremely high temperatures which completely 
eliminates condensable carbon and other objectionable by-products and 
provides a clean, tasteless CO, gas which requires no scrubbing. 


Compressing clean, cool air and charging it into the pressurized CARBALL 
combustion chamber prevents hot corrosive gas troubles commonly found 
in older systems. 


Request bulletins 7W83 for complete details of the CARBALL and 7W85 
for discussion and charts dealing with the mechanics of recarbonation. 
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For new Big Walnut 50-MGD project... 


~~ 


: 


Aerial view of Big Walnut plant. Built for City of Columbus, Ohio—Floyd C. Redick, Director, Department of Public Service; Paul 
C. Laux, Superintendent of the Division of Water. Uhiman Associates were the consulting engineers for design and construction, 


Columbus, Ohio selects Leopold Filter Bottoms, 
Operating Tables and Carbon Slurry Agitators 


Built at an approximate cost of 
$5,750,000, the Big Walnut project is 
designed to provide adequate water sup- 
ply capacity to meet the ever-increasing 
needs of the City of Columbus. The new, 
modern facilities (shown above) have a 
nominal capacity of 50 mgd, a maxi- 
mum rated capacity of 73 mgd, and are 
equipped with twelve Leopold five-valve 
operating tables, six Leopold carbon slur- 


ry agitators, and twelve sets of Leopold 
glazed tile filter bottoms. 

Like this new project, more and more 
water treatment plants are using Leopold 
equipment—-whether for new construc- 
tion or modernization programs. It will 
pay you big dividends to do the same! 
For details on Leopold water purification 
and filter plant equipment, write today. 
There’s no obligation. 





F. B. LEOPOLD CoO., INC. 


ZELIENOPLE, PA. 





COMPLETE WATER PURIFICATION AND FILTER PLANT EQUIPMENT - BUTTERFLY VALVES 


FILTER OPERATING TABLES 


MIXING EQUIPMENT 


DRY CHEMICAL FEEDERS 


GLAZED TILE FILTER BOTTOMS 
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TOW-BRO. 


Barrington, Illinois — Sludge treatment plant. Consulting Engineers —Consoer, 
Townsend and Associates; John H. 0. Blanke—Chairman, Sewage Com- 
mission; Fred Hager—Piant Superintendent. Mr. Hager reports, “Had 20 
years’ service with Rex Tow-Bro and very satisfied. Expect even better 
performance with new Rex Unitube Tow-Bro.” 


20 years, no trouble. That's the service record of 
Rex tow-sro at Barrington, Illinois. And a 
close look at this unretouched photo indicates 
there are 20 years’ more service still there. 
Long-time performance like this is essential 
to your plant, too. But more than this is the re- 
markable efficiency of the Rex tow-sro Sludge 
Remover. Now improved with new uniuse de- 
sign, there is even more gentle suction action. 
Agitation is at absolute minimum. Sludge 


Z F. steady service 


.--and look at its near-perfect condition! 


removal rate is faster, even with high solids con- 
centration. It more effectively handles light, floc- 
culent and “tricky” sludges. 

Most important to budget-conscious communi- 
ties, this new simpler Rex unituse tow-sro— 
while actually performing more efficiently— 
Saves in equipment costs. Fits any tanks, new or 
existing. Bulletin No. 315-81 has the complete 
money-saving story. Write to: CHAIN Belt Co., 
4610 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIR! BELT COMPANY 


MILWAUKEE 1, WISCONSIN 
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HE A. P. SMITH MANUFACTURING CO. 


produces, FIRE HYDRANTS A. W. W. A. Specification 
and High Pressure — Compression Type — Dry and Wet Barrel 
Types. GATE VALVES sizes 2” thru 66", Manual, Hydraulic 
Cylinder, Electric Motor Operated for Low, Medium and High Pres- 
sure Service. nhs: INSERTING VALVES sizes 4” thru 48” for 
inserting under pressure. dh TAPPING SLEEVE AND VALVES 


sizes 4” x 2” thru 60° x 48” for branch connections under pressure. 


jy: THE A.P. SMITH MFG. CO. 


ri. EAST ORANGE. NEW JERSEY 
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... It’s Omega Time! 
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FOR FEEDING AND SLAKING 
QUICKLIME IN LARGE PLANTS 
Omega Lime Slaker with Loss- 
in-Weight Feeder 
Accuracy — within +1% of set feed rate 

(by weight) 
Capacity — 50 to 12,000 Ibs./hr. 


Feed range — up to 100 to 1 on feeder... 
10 to 1 on slaker 





FOR FEEDING LIME SLURRY IN LARGE PLANTS 
Omega Rotodip Liquid Feeder 


Accuracy — within +1% of colibroted rate 
Cepacity — moximum rates up to 1800 gph 
Feed range — up to 100 to ! 





FOR FEEDING HYDRATED LIME... 


Omega Omega f ' Omega Model 50A 
Loss-In-Weight Universal Feeder = : Disc Feeder 
Feeder, Model 30 Accuracy — within Accuracy — within 
Accuracy — within +o% te 5% by +3% to 5% by 

+1% (by weight) of weight wei 

set Pe Sate ° & Capacity — 3 sizes for a. ~d = from 20 te 
Capacity — up to 4 eed rates up to ’ 1700 cv. in./hr 

4000 ibs 7s She. 2 5000 Ibs./hr. ‘ Feed range <2 up to 
Feed range — as high Feed range — up to 10 to 1. . . any one 

as 100 to | if 40 to 1 for any of three change 

necessary specific application oS geors. 








If you're feeding lime . . . quicklime, hydrated lime or dolomite, as a 
slurry or dry, at low or high rates . . . and want to do it economically, accurately, 
and dependably . . . investigate the advantages of Omega Feeders. 
For specific recommendations, send complete details of your feeding 
requirements .. . to 


Omega Machine Co., 350 Harris Avenue, Providence 1, R. I. 





@OMEGA MACHINE CO. 
B-I-F INDUSTRIE SQ): 
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directory 


of water works 
distribution and 
service products 


Mueller offers the most complete line 
of water distribution and service 
products — a line backed by a century of 
manufacturing experience and produced 
under a rigid standard of quality in 
workmanship and materials. You are 
assured of years of dependable service. 
Standardize on the Mueller line! 


MUELLER PRODUCTS 


...Dependable since 1857—for a century, 
Mueller Co. has been serving the progress 
of the water industry. Many new products, 
introduced during this first 100 years, have 
become the standard of the industry. 


Clip These Pages as a handy reference 


Sections referred to will be found 

in Mueller Water Works Catalog W-96. 
If you have mislaid your copy, 

or have need for another, contact your 
Mueller Representative or write direct. 


Drilling Machines 


For cuts 4” through 12” under low or high 
pressure ... Simple operation of machine 
keeps drilling operation under control at all 
times. (See Section 1). 


Power Units 
Air motor or gasoline engine drive unit may 


_ be used with the Mueller"C-1" or “DH-2” Drill- 


ing Machine for fast drilling operations. 
(See Section 1). 


Tapping Machines 


Drill and tap holes 4%” through 4”... 
Insert corporation stops 4” through 2” or 
pipe plugs 4" through 4” under pressure. 
(See section 1). 


Corporation Stops 


Mueller, iron Pipe, Hall or Wood Maininlets... 
For Copper service pipe... 

For thin-wall or small diameter pipe... 
With inside or outside |.P. threaded copper 
connection, lead flange or wiped joint... 
(See section 2). 


Lead Goosenecks 
Single in wiped joint, lead flange and solder 
joint types...Two, three, four, six and eight 
branch in wiped joint or lead flange types. 
(See Section 3). 


Service fittings 
Copper Service Pipe... 

Service pipe fittings and tees... 
Branch connections... 

Corporation stop couplings... 

|.P. threaded copper pipe fittings... 
Lead flange fittings... 

Solder nipples and plugs... 

(See section 4). 


Service Clamps 


Single or double strap types with neoprene 
or lead gaskets...Mueller or |.P. Thread. 
(See Section 5). 


Curb Stops 

Inverted key—copper service pipe or |.P. threads. 
Solid tee head—copper service pipe or |.P. threads. 
“H" pattern—copper service pipe or |.P. threads. 
Biue Top—copper service pipe or |.P. threads. 
Newport Pattern—I.P. threads. 

Lead flange or wiped joint. 

(See section 6). 





Curb Boxes 


Mueller extension type, arch pattern with 
optional footpiece or Minneapolis pattern... 
screw type with 2” or 3” shaft, enlarged 
or bell bottom base for curb stops or wheel 
handle valves...Extensions and repair lids. 
(See Section 7). 


Meter Setting 
Equipment 


Copper meter yokes... 
Iron meter yokes... 
Meter relocaters... 

Water meter couplings... 
Meter box covers... 

(See section 8). 


Rough Piumbing 


Ground key stops with or without drain... 
Compression stops with or without drain... 
Sediment and lawn faucets...Bronze gate 
valves...Ground key stops, angle pattern, 
with or without drain. (See Section 9). 


Regulators and 
Strainers 


y For water, air, oil, gas or steam installations 


...Pressure relief and check valves... 
Temperature relief valves and relief elbows 
...Large diaphragm relief valves, 

(See Section 10). 


Tools 


Pipe jointers, calking sets, yarning irons, 
hammers, chisels, flanging tools, copper 
service pipe tools, lead pipe flanging tools. 
(See Section 11). 


Fire Hydrants 


AWWA Improved, in 4%", 4%", 5%" and 
644" sizes...Standard and flush types in 44" 
and 5%” sizes...Standard and flush types in 
2%" size...Underwriter approved type in 
5%" and 64%” sizes...Variety of ends for 
different kinds of pipe. (See Section 12). 


Gate Valves 


AWWA Non-Rising Stem 
Hub, flanged, hub and flanged... 
Spigot, hub and spigot, flanged and 
spigot. 
Mechanical joint... 
Flanged and Mechanical Joint... 
Universal, flanged and Universal, 
screwed... 
Hub for asbestos cement... 
Hub for steel pipe... 

AWWA Sliding and Rising Stem 
Flanged... 

AWWA Outside Screw and Yoke 
Hub, flanged, screwed... 

(See section 13). 


Cut-in or Tapping 
Valves 


Tapping valves for use with tapping sleeve 
or cross...Calked and mechanical joint types 


)*". ... Conventional or"O”" ring stem packing... 


With or without indicator post flange...Cut- 
In Sleeve and Valve with conventional or 
“O"ring stem packing. (See Section 14). 


Sleeves 


Split repair and tapping...Calked or mechani- 
cal joint types...Tapping cross with calked 
or mechanical joint also available. 

(See Section 14). 


inserting Valves 


For inserting into mains while under pres- 
sure...Non-rising stem with Conventional 
packing...Gate valve mechanism is identical 
to Mueller AWWA Gate Valves. 

(See Section 15). 


Valve Boxes 


Two or three-piece type, extension pieces, 
adapters and bases...Roadway screw type 
with arch or flange base and extension. 
(See Section 16). 


Miscellaneous 
Valves 


Check, flap, mud or plug drain valves, 
shear gates, floor and bench stands, and 
indicator posts. (See Section 17). 


MUELLER ¢€o. 
DECATUR, ILL. 


Visit our new miniature water works 

distribution display at the main entrance 
of the convention hall in Atlantic City, 

: act Factories at: Decatur, Chattanooga, os Angeles; 

May 12-17, 1957. YEAR Yaa ess, in Canada: Musiier, Limited, Sarnia, Ontario 


1857 
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This AMVIT* SEWER LINE is a life line 
earrying industrial wastes to safe disposal 


‘This is the last time you'll see that length of pipe going into the ditch. 
Yet it will serve a new industrial plant for many years. 
That sewer line will carry thousands of gallons of diluted acids, oils, alkali 
solutions and other waste material from Carborundum Metals new plant 
Carborundum Metals Company to a nearby treatment plant. Here the already diluted waste materials 
Washington, West Virginia are made completely neutral and harmless to plant, animal and fish life. 
This line is one of the important life lines of that factory. 
The Amvit joint was specified for this job because like the clay pipe 
it is unharmed by underground service. 
Engineers and Builders A true mechanical joint, Amvit is made from plasticized resins of polyvinyl 
The H. K. Ferguson Company chloride. Thousands of feet of Amvit Jointed Clay Pipe 
have been installed on industrial waste disposal lines such as this. 
Amvit Jointed Clay Pipe, in sizes 4” through 24”, together with all fittings is 
available for immediate delivery in Northeast and Central States. 
For more information, write or call American Vitrified Products Company, 
National City Bank Building, Cleveland, Ohio, or our office nearest you. 
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SINCE 1900 


American Vitrified 
Products Company 


CLEVELAND, OHIO 
*T. M. Registered. Patents Pending. 


iii hianaws 


The Amvit Joint is made of a plastic material with rubber-like characteristics. 
Like the pipe, the joint will withstand the most severe underground conditions. 
Amvit Joint is furnished on all fittings. MANUFACTURERS of: Clay pipe, fiVe 
liners, clay liner plates and concrete pipe. 


Wi 
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’ 
Plants Across the Nation... ere: Indiana + Chicago, Illinois + Cleveland, Ohie + Crawfordsville, Indiana + Detroit, Michigan + East Liverpool, Ohio 
Fenton, Michigan + Grand Ledge, Michigan + Lisbon, Ohio + Los Angeles, California + Milwaukee, Wisconsin + South Bend, Indiona + Uhrichsville, Ohie 
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Soil conserved... 


but how about our most precious possession ...water ? 


0 ea 55 
eed — a Stop water waste... start water 


5 4 Sal = , oe conservation now—with Badger Meters 


a a = = ° 
— 


SS ae Sf ——— —~t pe — = . 
Kod a= Aes eae 7 = We are paying billions for land conservation and recla- 
a t. meee cnet mation because our very life depends upon it. And we 
are lucky — there’s land to reclaim. But what about 
our diminishing water supply? When that’s gone — 
then what? 


That’s why the time to start water conservation is 
now—with Badger Meters. They’re the best investment 
you can make for your community’s future. Badger 
Meters replace impractical and unjust flat rates with a 
fair-share, fair-pay program for everybody. Accurate 
metering proves to consumers that the best things in 

life are far from free. That’s when 

SS water waste stops — conservation 

Frost-Proof Meter begins. What’s more, Badger Meters 

Sad dbname put your water system on a profit- 
able, business basis. 


Soutien taoer Choose the specific meters you 

for wormer climates need from the complete Badger 
Meter line of outstanding disc, tur- 
bine and compound meters — 5- 
inch through 12-inch sizes. They’re 
precision-engineered, using the fin- 
est alloys for lasting, accurate 
service. Call a Badger Meter repre- 
sentative for facts —or write for 
literature today. 


— ren 


et i 
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] | B r Meters 
< | better for 
‘' over 50 years. 
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BADGER METER MFG. CO. * 2371 North 30th Street 
Milwaukee 45, Wisconsin * OFFICES IN PRINCIPAL CITIES 





AMERICA’S 
INVISIBLE GIANT... 


is the great, far-spreading and fast-growing ag- 
gregate industry! 

It is the indispensable service industry to all 
construction projects. In 1957 more than $40,- 
000,000,000 will be spent on public, private and 
Government construction projects. A large part 
of this huge expenditure will go toward the pur- 
chase of aggregates. 

Vulcan Materials Company is a part of this 
mammoth, but little-known industry that is grow- 
ing as America grows. Our purpose is to serve .. . 
to work with the people who build and construct 
... to provide the needed products and the serv- 
ice to complete every job on schedule. 


“Wherever you see a bridge . . . a giant 
dam . . . glistening railroad tracks . . . 
a busy airport . . . a mighty canal lock 
. .. the ribbons of asphalt and concrete 
highways . . . there, you see the results 
of our vast, quietly-working industry. 
We are proud to be a part of it. We are 
expending every effort, making every 
investment to increase our stature in 
it...and in its contribution to our 
nation’s growth and prosperity.” 


AW, fibnd 


President 























VULCAN 
Materials 
Company 


2019 Sixth Avenue, N., Birmingham, Als. 


Birmingham Slag Division Vulcan Detinning Division 
Southern Cen-Vi-Ro Pipe Corp. Stockbridge Stone Company 
Kennesaw Stone Company Montgomery-Roquemore Gravel Co. 
Drummond Trucking Company Atlanta Aggregate Division 
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Valdese Filtration Plant (below), 
designed by W. K. Dickson & Co., 
built by Boyd and Goforth, Inc. 
Complete operating data for the plant 
is concentrated on Honeywell panel, at 
left. Below at left is one of the consoles 
for controlling filter operation. 


Honeywell FiltermatiC* System 
automatically controls rapid sand filters 


HE Valdese Water Filtration Plant, Valdese, N. C., 
_ is designed for maximum simplicity and conveni- 
ence. Complete supervisory data on the entire operation 
is concentrated on a Honeywell panel . . . and individual 
control consoles are provided at each filter location. 


The Honeywell FiltermatiC System includes direct 
pneumatic operation of filter control valves, without 
need for complex pneumatic-hydraulic relays. Valves 
16” and larger can be opened or closed at the turn of a 
switch. Rate of filtration, too, is a single switch adjust- 
ment ... and control provides for automatic plant shut- 
down when levels in reservoir and clear wells reach 
maximum limits. 


FiltermatiC Systems are available in a variety of forms 


Li 


Visit with Honeywell 
Booths 608-10-12 
A.W.W. A. Convention 
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. .. offer a unique combination of design, operating and 
maintenance features which assure low initial cost and 
continuing economy. Components are compact and free 
from the limitations of cables and mechanical linkages. 
Spare parts requirements are reduced by the use of 
interchangeable units. Maximum effectiveness is accom- 
plished with minimum attention. 


Ask your local Honeywell sales engineer to discuss your 
specific filtration requirements . . . he’s as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, Wayne and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, Ontario. 


*Trad k of Mi lis- Honeywell Regu'ator Co. 
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You get BEST 


performance 


at LOW cost 


with INFILCO 









ACCELAIU 


high rate treatment plant 

saves up to 80% of space. 

Clarifies or softens and clarifies in a 
single basin, replacing separate slow-rate 
mixing, coagulation and sedimentation 
basins. Produces clearer, more stable 
effluent. “Slurry contact,” not “sludge 
blanket” unit. 

Bulletin 1825 


C.A.P. SYSTEM® 


automatic instruments for 
pneumatic control of operation. 


Most advanced types for sensitive 

flow control and accurate measurement 
of loss of head and rate of flow. 
Contribute substantially to maximum 
plant efficiency. 

Bulletin 1100 


ACCELAPAK® 


treating plant... 
complete in a single unit. 


Clarifies or softens and clarifies from 
15 to 350 G.P.M. Ideal for small 
communities, industrial plants, etc. 
Easy and economical to install. 
Bulletin 1870 


DRY FEEDERS, oer 


provide automatic proportional 
or constant rate feeding. 


Only feeder with linear feed adjustment 
throughout capacity range of feeder; 
extrusion type, simultaneous rocking and 
reciprocal motion to feed pan. 

Bulletin 215 





























































IN FILS © 


General Offices « Tucson, Arizona « P.O. Box 5033 
Field offices throughout the United States 


and in foreign countries 





57411 


These are only a few of the products for water treatment 


THE ONLY COMPANY impartially offering equipment for ALL types of water and waste processing — coagulation, precipitation, 
sedimentation, flotation, filtration, ion exchange and biological treatment. 





RECARBONATORS 


greater efficiency in much less space 
at much lower cost. 

Revolutionary design eliminates costly 
cooling apparatus and exposed hot 

gas lines; occupies less than 14 space of 
old style systems. Centralized controls. 
Bulletin 1320 














in the complete INFiLco line, which includes plants and 
equipment to meet your every need. INFILCo’s improved 
equipment gives you the highest quality production in 
much less space — cuts construction cost to a minimum — 
provides you with the most modern installation at 
lowest total installed cost. 

It will pay you to investigate INFILCo equipment. 
Write today for bulletins of interest to you. 

See your Consulting Engineer. If you are planning any 
major installation, the services of a reliable Consulting 
Engineer can be invaluable. He will design your plant 
and help you seiect the type of equipment that best 
meets your requirements and budget. 

Inquiries are invited on all problems in the treatment 
of water, sewage and wastes for municipalities, 
institutions and general industry. Complete laboratory 
facilities available for special treatment problems. 























slips on like 


“SHUCKS, WE tS LAYIN’ PIPE, BOSS... 
THIS YERE !S TYTON JOINT.” 
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FOR WATER, SEWERAGE AND 
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an old shoe 


But once in, our revolutionary new 

“Tyton Joint” pipe seals bottle-tight. Hydrostatic 
tests on restrained “Tyton Joints” show that 
they will withstand pressures well in excess 

of hydrostatic test pressures required 


by the pipe specifications. 


And only one accessory needed...a simple 
rubber gasket. This gasket fits into the 

bell end, and the connecting pipe compresses 
the gasket and seals the joint permanently. 
No bell holes. No delays. ‘Tyton Joint” pipe 
can be laid in rain or a wet trench. 


And even the newest crew can handle it. 


Like full information on “Tyton Joint” pipe 
whose installation is simple, speedy 

and sure? Call or write us today and get the 
facts that will save you time, trouble, 


money in the trench. 


U. S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES 
AND BLAST FURNACES TO FINISHED PIPE 


® 
INDUSTRIAL SERVICE (CCU 





TYTON 


ONLY FOUR SIMPLE ACTIONS 





Insert gasket with groove over bead in gasket seat 





Wipe a film of special lubricant ever inside of gasket 























Insert plain end of pipe until it contacts gasket 


























Force plain end te bottom of socket .. . the job's done! 
Water & SEWAGE Works, May, 1957 














it’s Transite 
Ring-Tite 
Pressure Pipe 


@ Transite® Ring-Tite® Pressure Pipe is 
a community investment that pays off 
year after year! 

Its remarkably high flow characteristics 
protect that investment by keeping 
maintenance and pumping costs at a 
minimum during its long service life. 


*‘ Corrosion Resistant 


Transite Pipe is strong, durable, ana 
highly resistant to corrosion. And it is 
immune to tuberculation, the form of 
interior corrosion that chokes the flow and 
increases pumping costs. Transite cannot 
tuberculate, thus its original high flow 
capacity is maintained, and pumping costs 
are kept at a minimum year after year. 


* The Ring-Tite Coupling, with rubber 
rings compressed and locked in place 
forms a joint that is tight yet flexible. 
Rings cannot blow out, and the automatic 
separation of the pipes within the 
coupling helps to relieve line stresses, 





See us at Atlantic City . 
Booth Nos. 527 through 531 











For further information about Transite Pressure Pipe and the 
Ring-Tite Coupling, write for Booklet TR-160A. Address Johns-Manville, 
Box 14, New York 16, N.Y. In Canada, Port Credit, Ontario. 


Johns-Manville TRANSITE PRESSURE PIPE 


IM WITH THE RING-TITE COUPLING 
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in water, waste, and sewage treatment... 


A CONTROL SYSTEM IS WHAT YOU MAKE IT 


There’s more to a control system than just 
the instruments. First, there has to be a plan 
that ties them together. Whether you need a 
simple metering facility, or a complex con- 
trol network for one-man operation, Fischer 
& Porter will work with you in formulating 
such a plan. Drawing upon broad experience 
in every area of water, waste, and sewage 
treatment, Fischer & Porter can provide all 
the equipment necessary to measure, record 
and control . . . including graphic centralized 
control panels and automatic data logging 


systems, chlorinators and chemical feed 
equipment. 

For a small system or a large one, there’s 
much to be gained from this approach. 
Fischer & Porter alone offers you the bene- 
fits of unified responsibility at every step— 
through analysis, design, manufacture, in- 
stallation, start-up, and operator training. 
If you’d like to hear more about this service, 
contact the Fischer & Porter field engineer 
serving you... or write Fischer & Porter Co., 
157 Fischer Road, Hatboro, Pennsylvania. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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with ease, 


Into the ground 


and for keeps 
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After many years, K&M Pipe hasn't tuber- 
culated, bore remains unchanged, and 
full flow continues. 
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sation oes 


Old-fashioned pipe tuberculates over the 
years, requires higher pumping pressure, 
frequent cleaning. 
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KaM ASBESTOS CEMENT PIPE 


It's the modern pipe! Easy installation under any weather 
and ground conditions is just one of the advantages of K&M 
Asbestos-Cement Pipe. Other advantages: Permanently smooth 
non-tuberculating bore; non-corroding inner and outer surfaces; 
high resistance to electrolytic action; permanence of joint obtained 
quickly with exclusive K&M “Fluid-Tite’’® Coupling. 

K&M Pressure Pipe meets A.W.W.A., A.S.T.M., and U.S. Federal 
Specifications, and has Underwriters’ Laboratories approval for 
all sizes (pipe and couplings) in Class 150. 

FOR GRAVITY SEWER SYSTEMS, K&M Sewer Pipe is the low-cost 


answer. “‘Fluid-Tite’”’ Coupling makes permanent tight joint, pre- 
vents infiltration and root entrance. 
FOR HOUSE-TO-SEWER CONNECTION, K&M Building Sewer Pipe 
and 2-step couplings round out the K&M family of asbestos- 
cement pipe. 

Get the whole story on the modern pipe from the K&M distrib- 
utor. And visit us at our booth at the A.W.W.A. Convention, 
Convention Hall, Atlantic City, N.J., May 12-17, 1957. 


& 


KEASBEY & MATTISON Company * Ambler, Pennsylvania 
In Canada, it’s ATLAS ASBESTOS CO., Ltd., 5600 Hochelaga St., Montreal, P.Q. 
for “CENTURY” Pipe and “FLUID-TITE” Coupling 
























TENNESSEE CORPORATION 


FERRIC SULFATE 


The Superior COAG ULANT 
With The Plus FACTORS = 


Ferri-Floc gives smoother, more efficient and trouble free opera- 
tion. Whatever your particular water treatment problem may be, 
you can depend on Ferri-Floc doing a superior job and doing it 
efficiently and economically—Ferri-Floc is a free flowing granular 
salt which can be fed with few modifications through any standard 
dry feed equipment. It is only mildly hygroscopic, thereby per- 
mitting easy handling as well as storage in closed hoppers over 
long periods of time. 


WATER TREATMENT SEWAGE TREATMENT 


Ferri-Floc coagulates wastes over 
wide pH ranges — It provides effi- 
cient operation regardless of rapid 
variations of raw sewage — Is effec- 


Efficient coagulation of surface 
or well water. Effective in lime soda- 
ash softening. Adaptable to treat- 
ment of all industrial applications. 


LIQUID 
yk Dio 


HIGHEST + - 
QUALITY 


tive for conditioning sludge prior 
to vacuum filtration or drying on 
sand beds. 





COPPER SULFATE 
COPPER SULFATE will controi 


SULFUR DIOXIDE is effectively 
used for dechlorination in 
water treatment and to re- 
move objectionable odors re- 
maining after purification. 
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about 90% of the micro- 
organisms normally encoun- 
tered in water treatment more 
economically than any other 
chemical. 





@ Excellent taste and odor control 
® Coagulation over wide pH ranges 


TENNESSEE 


‘Ne Increased filter runs 

@ Rapid floc formation 
® Bacteria removal ®Turbidity removal © Ease of Operation 
® Manganese and Silical removal © Color removal ® Economy 


FREE BOOKLET 


Let us send you without 
charge, a 38 page booklet 
that deals specifically with 
all phases of coagulation— 
just send us a postal card. 


CORPORATION) 
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—_i NS 
A Calute to the 
WATERWORKS SUPERINTENDENTS 


of American Communities 











No office in a municipal government is more important to public 
welfare and safety than that of the Waterworks Superintendent. He 
is responsible for the lives and property of the entire citizenry. On 
his shoulders rests the responsibility of seeing that an adequate 
water supply and service is maintained to protect the public health, 
furnish fire protection, and meet the rapidly growing water demands 
of industrial and individual consumers. He is an active factor in 
helping his community grow from a town to a prosperous and 
healthy city. His salary should be commensurate with the vital 
service he performs. 

An overwhelming majority of experienced and capable Water- 
works Superintendents and Consulting Engineers reeommend— 


Permanent CAST IRON PIPE 


when their communities are planning new or enlarged waterworks 
or sewage system. They know that Cast Iron Pipe has an unmatched 
record of long life with minimum maintenance cost and maximum 


saving to taxpayers. 


WOODWARD, ALABAMA 


) Our C ompany does not manufacture pipe, but has long 
supplied the nation’s leading pipe manufacturers with 
quality iron from which quality cast iron pipe is made. 


\" CODWARD IRON COMPANY 
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with the MILLIPORE FILTER STANDARD METHOD 


NOW APPROVED as an alternate Standard Method 
for coliform testing, the MILLIPORE FILTER 
technique allows the determination of potable 
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MILLIPORE FILTER in Disposable Plastic Petri Dish show- 
ing typical Coliform Bacteria Sheen Colonies, indicative 
of water contamination. MF® incubated for only 18 
hours at 35°C. 


water quality to be carried out more RAPIDLY, 
more ECONOMICALLY, and with much greater 
ACCURACY than ever before possible. Results 
are obtained up to 5 times faster—in 16 to 20 
hours—and with 2 to 5 times the precision of 
present broth tube methods. No tubes to wash, 
no breakage problems—the MF® technique saves 
valuable time, saves money, saves space. 


MILLIPORE FILTERS are conveniently packaged in 
resealable Kraft envelopes—10 filters and nutrient 
pads per envelope—ready for immediate autoclave 
sterilization, Grid-marked to facilitate colony 
counting, the MF® may be readily filed as a 
permanent record of test results. 


REGULATIONS SENSIBLY REQUIRE THAT PARALLEL 
TESTING OF THE MF® TECHNIQUE AND PRESENT 
METHODS be conducted in each laboratory to 
assure results of equivalent sanitary significance 
before adopting the new Standard Method. Full 
details on establishing MILLIPORE FILTER 
techniques in your laboratory are immediately 
available upon request. 


*Write for a copy of the new color-illustrated booklet, 
“The MILLIPORE FILTER Standard Method of Water Bacteriology.” 


WATER TESTING IN THE LABORATORY 


MILLIPORE FILTER CORPORATION 


36 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS, U.S.A. 
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Or seven years 


All water meters are fine instruments. Any fine instrument loses accu- 
racy as it wears. Because of this fact, written between the lines of 
any water meter price are two items you can't read for many years. 
Yet they are vital in choosing the lowest ‘total price." 

First, as a meter loses accuracy, it gives away revenue. Before its 
first overhaul it may give away twice as much money as it seems to 
save in its ‘‘low bid" original price. 

Secondly, to keep the meter accurate you may have higher repair 
costs over the years . . . or premature scrap-and-replace costs. Good 
meters often vary widely in this respect. 

Tridents are preferred because they earn more and cost less in 
the long run. They never become obsolete. You modernize your Tridents 
as you repair. Ask your neighbor . . . or ask Neptune for details. 


NEPTUNE METER COMPANY 


19 West 50th Street * New York 20, N.Y. NEPTUNE METERS, LTD. 
1430 Lakeshore Road « Toronto 14, Ontario 


Branch Offices in Principal American and Canadian Cities, 
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ARTIST'S drawing of the new $2,300,000 Operations Center. 


New Operations Center 


For Indianapolis Water Company 


NDIANAPOLIS WATER Com- 
pany this summer will move into 
its new $2,300,000 Operations Cen- 
ter. This event will mark the culmi- 
nation of an effort initiated in 1944 


when a preliminary study and plans 
for a new distribution department 
headquarters were authorized, Noth- 
ing came of this effort except the 
construction of a much needed pipe 


storage yard adjacent to the area 
where it had been proposed to build 
the distribution department headquar- 
ters. 

The project was revived in 1952. 





by LEWIS S. 


FINCH* and GERALD S. LYONS 


Mr. Finch is Vice President and Chief Engineer of the Indianapolis 
Water Company. 


Mr. Lyons is Assistant Engineer on Mr. Finch's staff. He has had 
much to do with the prosecution of this project. 


*Mr. Finch has the distinction of being Vice President 


Elect of the Am. Water Works Association 








Lewis S$. Finch 


Gerald S. Lyons 
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INDIANAPOLIS WATER COMPANY 
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Pil. 1—LOCATION map of Indianapolis Water Co. facilities and principal 
service area. 


By then, it had been broadened to in- 
clude provisions for the general ad- 
ministrative and engineering offices in 
addition to the distribution depart- 
ment headquarters. After several sites 
were considered, it was decided to lo- 
cate these combined facilities on a 
large tract which had been acquired 
as a well site in 1889 and on which 
new pipe yards had been built in 
1948. This location is across the street 
from the Water Company’s major 
pumping station and is also near the 
important White River Purification 
Plant. (Plate 1) 

Bids were taken, contracts award- 
ed, and construction of the Center 
was started just one year ago on May 
7, 1956. Work since has been pro- 
ceeding expeditiously. 


Water & Sewace Works, May, 1957 


What the Center 
Consists Of 


The Center consists of an office 
building to which is attached a garage 
and shops. The garage has a capacity 
of 70 vehicles. It now is anticipated 
that the office building portion will 
be ready for occupancy late in the 
summer of 1957. It will be sometime 
later, perhaps late October, before 
the garage and shops are completed. 

The office building portion of the 
Center is two stories in height with 
a partial basement. Including the 
basement, the office building contains 
approximately 72,700 square feet of 
floor area. The portion of the Center 
given over to the garage and shops 
has a total area of 40,800 sq. ft., 31,- 


000 sq. ft. being for the storage of ve- 
hicles. 

When completed, the Operations 
Center will accommodate the execu- 
tive, administrative, accounting, en- 
gineering, and distribution depart- 
ments as well as the supervisory per- 
sonnel of the pumping department. 

The Indianapolis Water Company 
now employs approximately 350 peo- 
ple of whom 225 will be housed in the 
Operations Center. Provision has 
been made for accommodating at least 
60 additional people as the number 
of employees increases. 


Water Works History 
and Growth 

Indianapolis has been served by a 
privately owned and operated public 
water supply system since 1871 when 
the ill-fated Water Works Company 
of Indianapolis laid the first mains. 
The management of this enterprise 
was unsuccessful in interesting the 
people of the Hoosier capitol in the 
use of its facilities. And, in 1881, its 
assets were sold at a sheriff's sale to 
the present Indianapolis Water Com- 
pany. The development of this new 
company was slow but steady during 
the first half century of its existence. 
The depression of the 1930's, how- 
ever, stopped this growth. After 
World War II, the upward trend 
again was started as a result of the 
greatly accelerated industrial expan- 
sion in the Indianapolis area. To meet 
this expansion, the Indianapolis Wa- 
ter Company’s distribution system has 
been increased from 751 miles in 1946 
to 1,106.miles at the end of 1956. 
This comprises a growth of 50 per 
cent in ten years. 

The city’s industrial output be- 
tween 1939 and 1956 increased, per- 
centagewise, one-fourth more than 
the national average. During the same 
period, factory employment in the 
Indianapolis area has doubled—a rate 
of increase nearly 50 per cent greater 
than the nationwide average. Com- 
pared with the growth of certain 
southwestern and far western cities, 
this rate of growth may not appear 
to be phenomenal, but it has been 
both substantial and permanent. 


Largest City Served by 
Private Water Utility 

Today, Indianapolis is the largest 
city in the United States being served 
entirely by a privately owned water 
utility. Further, it shares with Dallas 
the dubious distinction of being the 
largest city in its population class not 





NEW INDIANAPOLIS OPERATIONS CENTER 


= ea ; "ce ie 
LONG-TIME location of Water Company Office at “the hub"—on renowned Monument Circle. 
by the foresight and constant per- 
sistence of company management in 
planning ahead. 


In spite of the limited surface wa- 
ter sources available, Indianapolis 
stands with the few large cities of the 
country which have not found it nec- antes ; 

) a : 
essary to restrict the use of water. Facilities and Service Area 
This record has been maintained only The primary source of the Indi- 


having a large body of water or a 
large river from which its public wa- 
ter supply can be obtained, Indianap- 
olis has the edge on Dallas in one 
respect, however, in that it does rain 


in Indianapolis. 
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Pl. 3—OFFICE building—first floor front section. 


anapolis water supply is the flow of 
White River and Fall Creek aug- 
mented when necessary by the dis- 
charge of impounded water from the 
new Morse Reservoir and the Geist 
Reservoir. The water is filtered and 
purified in the company’s two mod- 
ern purification plants before being 


These surface water supplies are sup- 
plemented when the occasion demands 
by water from 60 rock and gravel 
wells which are maintained as a ready 
reserve. 

In 1956, White River and Morse 
Reservoir furnished an average of 40 
million gallons of water a day, or 
63 per cent of the city’s demand upon 


the system. Fall Creek and Geist 
Reservoir provided an average of 23 
million gallons a day, or 36 per cent 
of the supply required. Approximate- 
ly one per cent of the supply came 
from the 60 wells. 

It is anticipated that, if the stream 
flow is not materially diminished by 
withdrawal of the water for irriga- 


pumped to the distribution system. 
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Pi. 4—CAFETERIA and kitchen arrangement considered a very worthwhile addition. 


LOBBY 
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Pi. 5—FIRST floor rear section—meter shop, distribution, 


tion or other consumptive purposes, 
the present water resources of Indi- 
anapolis Water Company are suffi- 
cient to meet the demands of the city 
until 1970. 

The locations of the principal facili- 
ties maintained by the Water Com- 
pany are shown on Pilate I, 

In addition to the city of Indian- 
apolis, the territory now being served 
by the Water Company includes the 
satellite incorporated cities and towns 
of Beech Grove, Woodruff Place, 
Warren Park, Meridian Hills, South- 
port, Homecroft, Williams Creek, 
Lynnhurst, Crows Nest, North Crows 
Nest, and certain unincorporated 
areas adjacent to the city. It 1s, per- 
haps, noteworthy that no water is 
sold through master meters for resale 
—the water being sold by the Water 
Company directly to the customers. 

This territory constitutes an inte- 
grated area of approximately 87 
square miles with a population esti- 
mated to be in excess of 530,000. At 
the end of 1956, the company had 
126,326 customers. 


New Office Building 
and Distribution 
Headquarters Needed 


As may be seen on Plate I, the 
company’s general office, the engi- 
neering department headquarters, and 
the distribution headquarters are 
widely separated. Also, the premises 
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and facilities available to these agen- 
cies are definitely inadequate. Lost 
motion and consequent impairment of 
supervisory and administrative effi- 
ciency has resulted. The distribution 
department especially has been ham- 
pered in its rapidly expanding opera- 
tions by its wholly inadequate head- 
quarters’ facilities. 

With supervisory and executive 
offices located in five scattered build- 
ings—in some cases, miles apart—the 
need for consolidation was hardly de- 
batable. Consideration had to be 
given, however, to the degree of con- 
solidation to be accomplished. At 
first, it was not believed that a single 
location could be found which would 
accommodate the needs of both the 
general office and the distribution de- 
partment headquarters. The Water 
Company’s general offices, located for 
generations in the center of the busi- 
ness district and upon renowned 
Monument Circle, had become some- 
what of a landmark—outdated, it is 
true—but nevertheless the need for a 
centralized location had become so 
firmly fixed in almost everyone’s 
mind that it did not appear feasible 
even to consider moving these offices 
to an outlying area which would pro- 
vide a suitable location for the Dis- 
tribution Department. 

It was recognized, nevertheless, not 
only that the present facilities were 
inadequate and would have to be re- 
placed, but also that the Monument 


construction and 


maintenance divisions. 


Circle location had become too valua- 
ble to be continued as the site of the 
Water Company offices. Other down- 
town locations were sought but no 
satisfactory quarters for all of the 
offices could be found. In the mean- 
time, the trend toward decentraliza- 
tion had become more pronounced 
and personal customer contacts less 
frequent. 


Outlying Location Acceptable 


Finally, in 1952, it was decided 
that it would be feasible to move the 
general offices away from downtown 
if a separate small collections and 
customer contact office could be es- 
tablished in a convenient downtown 
location. It was determined that this 
could be done and the die was cast. 
No longer did it appear impractica- 
ble to locate the general offices in an 
outlying area where the distribution 
headquarters also could be main- 
tained properly. Pursuant to this de- 
cision, the Water Company engineer- 
ing staff, in close cooperation with 
department heads, studied the needs 
of the departments to be housed in 
the new location and their functional 
relations with each other. Based upon 
this information, a number of pre- 
liminary layouts were developed until 
finally it was decided to combine the 
general offices under one roof with 
the distribution department facilities 
and locate it adjacent to the pipe 
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yards which had been partially devel- 
oped in 1948. The resulting combi- 
nation of office building, service cen- 
ter, and garage then became known 
as the “Operations Center”. 


Location of the Center 

The Operations Center is located 
in an open area on Speedway Ave. 
about ten minutes from the heart of 
the business district. Streets lead 
away from the location so that the dis- 
tribution department vehicles can pro- 
ceed to almost any part of the city 
without being forced to pass through 
the congested mid-city area. (See 
Plate 1) 

The area adjacent to the location of 
the Operation Center “criss- 
crossed” with pipe and conduits lead 
ing to and from Riverside Pumping 
Station that it always must remain 
unoccupied. It thus provides a park- 
like location with plenty of space for 
parking, tennis courts, and even a 
ball diamond should one ever be de- 
sired 

Public transportation facilities 
(buses) are reasonably available to 
the site 


is SO 


Winged Type vs. 
Block Shaped Building 


In developing a functional layout 


Water & SEWAGE Works, May, 1957 


for the Operations Center, it was de- 
termined by the engineering staff that 
a wing type building would provide 
more convenience in operation than 
could be attained with a block type 
building. Further, after many layouts 
of both types had been made, it was 
concluded that a wing type building 
could be built with very nearly the 
same first cost and could be operated 
as economically as could a rectangu- 
lar building providing comparable 
functional efficiency. This did not ap- 
pear reasonable at first; but, after 
making exhaustive attempts to adapt 
the block building to the functional 
requirements, it was decided definite- 
ly that the value of the greater func- 
tional convenience of the wing type 
building would compensate for its 
slight extra cost over that of a rec- 
tangular building. 

It was found that the area of the 
block type building would have to be 
made greater because more corridor 
space was required to serve the 
rooms. On the other hand, there 
would be less exterior wall necessary 
with the block type and a savings in 
wall construction would result. This 
savings was offset, however, by the 
additional cost of interior partitions 
along the longer corridors, and the 
extra cost of providing the additional 
space required in the block plan. 


Studying the probable operating 
costs to heat and cool (air condition ) 
the more exposed winged type build- 
ing compared to one of the block 
shape, if windows were to be left out 
of the ends of the wings on the east 
and west sides of the building, the 
difference in operating costs seemed 
insignificant when considering the ad- 
vantages offered by the winged type 
building. 

In making preliminary layout stud- 
ies for every new building, careful 
consideration should be given to both 
types before a decision regarding the 
shape is made. Obviously, in a con- 
gested area or in a high land value 
district, the block type building would 
be the better. Where the building can 
be built in the wide open spaces, as at 
Indianapolis, functional convenience 
may quite possibly dictate that the 
winged shape be adopted. 


After the engineering department 
had completed a preliminary layout 
which provided for the desired func- 
tional relationships as well as the 
necessary facilities, local architects, 
Daggett, Naegele & Daggett, were 
retained to restudy the preliminary 
layouts and to develop final plans. 
After studying the operational and 
functional problem peculiar to Indi- 
anapolis Water Company, they con- 
curred with the engineering depart- 
ment in the selection of a winged 
shape building. 

This conclusion was so definitely 
contrary to what appears to be mod- 
ern building design, especially where 
air conditioning is provided, that it 
was decided by the Water Company 
Board of Directors that further re- 
view of this feature, and other less 
controversial questions, should be 
made by the Building Planning Serv- 
ice of the National Association of 
Building Owners & Managers. For 
carrying on such a review, a panel 
made up of the following experts in 
the field of building planning and 
management was appointed by the 
Building Planning Service: 


George R. Bailey, 
Chairman, 
Past President of the National Associ- 
ation of Building Owners & Managers: 
and President, G. R. Bailey & Com- 
pany, Chicago, a firm specializing in 
building management. 

A. L. Benjamin 
Vice President, The Cincinnati 
Electric Company. 

James F. Cook, Jr. 
President, Isaac T. Cook Company, St. 
Louis, Mo. (Building Management Ex- 
perts) 

F. H. O'Connell 
In charge of Building Management Dept. 
of Klein & Kuhn, Indianapolis realtors. 

Earle Schultz 
Building Management Consultant, Chi- 
cago. 


Gas & 





Maynard Hokanson 
( Ex-officio) 
Manager of Hume-Mansur Building at 
Indianapolis and Vice President of the 
National Association of Building Own- 
ers & Managers. 

Robert B. Beach 
( Ex-officio ) 
Executive Vice President, National As- 
sociation of Building Owners & Man- 
agers, Chicago. 


This panel spent two days and far 
into the intervening night with Water 
Company officials discussing not only 
the block versus winged building 
shape, but also many other features 
of design. All of the discussions were 
recorded by a court reporter and the 
record of these discussions has proven 
quite valuable in determining details 
of design and in the selection of build- 
ing materials. The record is bound 
and consists of 428 double spaced 
typewritten 8% x 11” sheets. 

While there was free discussion 
among the panel members, only those 
items were advanced as recommen- 
dations upon which there was unani- 
mity of opinion among the panel. 
Thirty-five recommendations were 
offered, most of which were adopted. 
No recommendation was offered rela- 
tive to the block versus winged con- 
troversy since the panel could not 
reach a unanimous viewpoint. The 
weight of their opinion, however, was 
in favor of the block type building. 

Having asked the advice of experts, 
the Water Company, after reconsid- 
ering all of the angles, decided not to 
accept their unexpressed advice, but 
approved the winged iayout which 
had been developed jointly by the 
architect and the Water Company 
engineering staff. 

Payment for the review by the 
panel was upon a per diem plus ex- 
pense basis. The writers feel that the 
money was well spent and would not 
hesitate to advise others in a similar 
situation to avail themselves of a like 
service, 

The building layout having been 
approved by the Water Company, the 
architect was authorized to proceed 
with the development of detail draw- 
ings and specifications. 


Site Plan 


As previously mentioned, the build- 
ing is located in a large parklike area 
where it has been possible to provide 
parking facilities and where future 
playgrounds can be developed. This 
site plan (see Plate 2) shows the 
shape of the building and gives a 
better idea of the relative size of the 
office portion and the garage section 
than can otherwise be obtained. 

It will be noted that an employees’ 
parking area has been provided adja- 
cent to the garage. It has a capacity 
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of 127 units. When more space is re- 
quired, it can be gained by extending 
this lot. 

To the northwest of the garage sec- 
tion and along the railroad siding, but 
not shown on the drawing, is the pipe 
storage yard. Fences will be so con- 
structed that all pipe withdrawn from 
the yards must be driven past the 
stores clerk who will have his office 
in the north corner of the garage sec- 
tion. 

The double driveway with a park- 
way in the center, which shows at the 
bottom of the plan, leads to the main 
Water Company pumping station 
(Riverside Station). Thus, it can be 
seen that the Operations Center has 
been located so that it will be con- 
venient to the other facilities in the 
area. 


First Floor Plan 


As stated in the discussion relative 
to the shape of the building, the floor 
layout has been very carefully ar- 
ranged so that the many inter-related 


functions can be performed with the 
least lost motion. 

On the first floor-front portion of 
the office building (see Plate 3), the 
centrally located entrance lobby pro- 
vides not only a reception and waiting 
area, but it also constitutes the hub 
from which the right and left wings 
and the center stem radiate. 

The lobby walls are to be faced 
with gray marble flecked with garnet. 
The floor will be of harmonizing ter- 
razo. The front wall of the lobby will 
be entirely of glass with aluminum 
trim. At the rear of the lobby and to 
the left is the wing in which the Pur- 
chasing Agent and the Personnel and 
the Business Development Depart- 
ments will be located. These are the 
departments which have the greatest 
number of outside callers. The Pump- 
ing Department, which is located 
beyond these facilities, has its own 
private entrance so that the superin- 
tendent and his assistant may have 
ready ingress and egress to the build- 


ing. 
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The conference room will be used 
largely by the Business Development 


Department although it also will be 


available to others. The conference 
room also constitutes an area which 
can be used for expansion, either by 
the Business Development Depart- 
ment or by the Pumping Department. 

It may be noted in looking at the 
other floor plans of the office section 
that conference rooms have been pro- 
vided in all of the wings except the 
first floor-rear. These will be used as 
conference rooms in the beginning, 
but they also can be considered to be 
locations for future expansion should 
the areas allocated to the various ad- 
jacent departments become too small, 
or should space have to be provided 
for new departments. 


Assembly-Dining Area 


To the right of the lobby will be 
found the cafeteria and assembly or 
dining room. The assembly-dining 
room was decided upon so that, in 
addition to providing space for com- 
pany meetings, the company also can 
accommodate outside groups who may 
be in need of a meeting place. The 
facilities of the cafeteria also will be 
available after working hours to these 
outside groups should they need them. 
At the far end of the wing, there is an 
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additional building entrance for use 
by outsiders to whom the assembly 
space is made available. 

The assembly or dining area can 
be divided into three separate parts 
by the use of “Foldoors”. Should it 
be desired, the front end of the as- 
sembly room can be closed off by the 
“Foldoors” and be converted into an 
employee lounge and rest room. Nor- 
mally, the assembly room and_ the 
area immediately in front of the cafe- 
teria will be used at noon for com- 
pany employees eating in the build- 


ing. 


Cafeteria 


Considerable study was given to 
the layout of the cafeteria facilities by 
the engineering department. When a 
satisfactory plan was developed, it 
was turned over to the architect for 
incorporation in the plans. 

The cafeteria and kitchen is being 
installed in the Center because man- 
agement feels that it is the company’s 
responsibility to provide adequate 
wholesome, and tasty food for the 
employees at the lowest possible cost. 
The company expects to contract with 
an outside caterer for the complete 
operation of these in-office feeding 
facilities. Under the contemplated 
contract with the caterer, the Water 


Company will pay a fixed manage- 
ment fee to the caterer in addition to 
the operating costs plus a 4 per cent 
administrative charge. The catering 
organization being considered oper- 
ates on a national scale and all of their 
clients, from whom reports have been 
received, are most enthusiastic about 
the effectiveness and economy of their 
service. 

There will be approximately 225 
employees in the building, but only 
about 150 of them will be in the 
building during the lunch period on 
a normal day. Of this number, it is 
anticipated that approximately 110, 
or about 75 per cent, will make use 
of the facility. This estimate is based 
upon the present practice of the Wa- 
ter Company in allowing one hour 
for lunch. Should the luncheon period 
be shortened to one-half hour, the 
number using the cafeteria would in- 
crease materially since, in effect, the 
facility would have a captive clientele, 
there being no other facilities reason- 
ably close to the Center. 

The entire cost of providing the in- 
office feeding facilities will amount to 
approximately $32,000. Of this, the 
installed cost of the kitchen and cafe- 
teria serving equipment will be ap- 
proximately $12,000. The largest cost 
item is that of the work to be done 
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PI. 9—SECOND floor rear offices—accounting and control. 


by the general and the two mechanical 
contractors. This work will amount to 
approximately $15,000. The balance 
will be spent for miscellaneous equip- 
ment such as pots and pans, silver, 
china, tables, chairs, and the like. 

The kitchen and cafeteria equip- 
ment will be faced with stainless steel 
except the front of the serving coun- 
ter which will be covered with For- 
mica of a color which will harmonize 
with the walls in the area. 

It is expected that the cafeteria can 
be operated by three people, a com- 
bination manager and cook, a cook’s 
helper, and a dishwasher. The food 
will be prepared before meal time and, 
when the employes are being served, 
the cook and helper will do the serv- 
ing. It is anticipated that the helper 
also will serve as cashier. 

The detailed layout of the cafe- 
teria and kitchen (Plate 4) has been 
included primarily to show the rela- 
tion between the various pieces of 
equipment and the serving line. There 
is nothing unique in this layout, but 
the writers have found very little in 
the literature available to those ex- 
perienced in water works rather than 
in food preparation. It is hoped, 
therefore, that the information may be 
of value to such people should they 
be preparing a cafeteria layout. 


Distribution Department 


The stem between the front and the 
rear wings of the first floor together 
with the front rear wing has been al- 
most entirely given over to the distri- 
bution department. (See Plate 5.) 
The construction and maintenance 
crews will have a locker room, show- 
er, and toilet facilities provided for 
them in the right rear wing. This 
room will be air conditioned as is the 
rest of the office building, except that 
the waste exhaust from the balance 
of that part of the building will be 
through these areas: In addition, air 
will be exhausted through the lockers 
to carry away the odor of wet clothes 
and to facilitate their drying. A small 
room also has been provided for dry- 
ing damp or wet clothes. The labor- 
ers, before going home at night, can 
hang their clothes in this room and 
have dry clothes to put on in the 
morning when they go to work. 

Many other conveniences have been 
provided in this part of the building, 
but only the more important ones 
have been discussed. 


Meter Shop 


In the left end of the rear wing 
will be found the meter shop (Plate 


5). This shop will be self-contained 
and on the same floor level as the 
garage so that each night meters can 
be loaded upon a cart, wheeled into 
the garage, and loaded into the serv- 
icemen’s cars ready for their use the 
following day. 

In the stem between the two build- 
ings is the office area of the distribu- 
tion department (Plate 6). This area 
has been presented to show the man- 
ner in which the engineering depart- 
ment prepared the functional layout 
for use by the architect. 

One of the features which may be 
noticed in this arrangement is that 
there is a separate entrance and wait- 
ing room for plumbers who have busi- 
ness with the distribution department. 
It was felt advisable that this separate 
facility be provided for them since 
there are so many plumbers or plumb- 
ers’ employees who come to the build- 
ing for one purpose or another that 
they would present a traffic problem 
in the main lobby. 


Garage & Shops 


The large area in the rear of the 
office building has been divided so 
that car storage space can be located 
adjacent to the office building. On 
the far side of the garage area from 
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the building is a storeroom, carpentry 
shop, mehanical equipment repair 
shop, and facilities necessary for serv- 
icing and repairing the company cars 
and trucks. (See Plate 7.) 

All vehicles will enter the garage 
area from the left and leave from the 
right. They will be serviced at night 
so that the operators can drive them 
out the first thing in the morning 
without any delay for servicing. 


Second Floor Plan 


There is nothing unusual in the 
arrangement of the departments 
which are located on the second floor. 
The left front wing is given over to 
the executive personnel, and the right 
to the engineering department. (See 
Plate 8.) 

The second floor rear wing and 
the stem between the front and rear 
wings of the second floor are given 
over to the Accounting Department. 
(See Plate 9.) There is nothing un- 
usual in the arrangement except that 
special provisions have been made for 
outside auditors, engineers, and other 
persons who must temporarily be pro- 
vided with work space. 


Flexibility 

The Water Company, recognizing 
the desirability of maintaining flexi- 
bility in the layout of the various 
offices, instructed the architect in de- 
signing the building (a) to use move- 
able steel partitions where it might 
appear that future changes in layout 
might be desired; (b) to install un- 
derfloor duct grids for carrying both 
power conducters and telephone wires 
so that electricity and telephone out- 
lets can readily be relocated: and (c) 
to design the suspended ceiling sys- 
tem so that lighting fixtures can be 
moved to accommodate the reloca- 
tion of partitions. 
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Lighting Given 
Especial Attention 

The lighting design presents some- 
thing of interest. In the private of- 
fices and in the general office areas, 
recessed fluorescent light fixtures 
manufactured by “Day-Brite” and 
equipped with hinged “Holophane” 
lens assemblies are installed in the 
suspended acoustical ceilings. The 
light fixtures and the acoustical ma- 
terial are supported by channels on 
approximately 4 ft. centers in each 
direction. Thus, the lighting fixtures 
can be moved as desired and even 
turned 90 degrees should the occa- 
sion warrant. 

The lighting is designed to afford 
a maintained light intensity of be- 
tween 40 and 50 foot candles. Where 
a greater light intensity is desirable, 
such as in the engineering department 
drafting room and in the accounting 
department general office area, the 
specifications call for the installation 
of a luminous ceiling. Although there 
are other satisfactory types of lumi- 
nous ceilings upon the market, after 
investigation it was concluded that 
the type manufactured by the Edwin 
F. Guth Company, of St. Louis, and 
referred to by the trade name of 
“Gratelite” would best suit the needs 
of this installation. 


The “Gratelite” suspended ceiling 
is made of polystyrene plastic panels 
in the form of gratings with 3-in. 
square openings throughout. This ma- 
terial is not fireproof but it is classi- 
fied as “slow burning”. Before se- 
lecting this type of ceiling, it was de- 
termined that its use would not in- 
crease the fire insurance premium 
which otherwise would have to be 
paid. 

While the “Gratelite” panels are 
supposed to have some sound absorb- 
tive effect, they are not the equal of 
acoustic tile. Consequently, in areas 


where “Gratelite” luminous ceilings 
are used, low grade acoustical mate- 
rial is glued to the structural concrete 
ceiling. 

Fluorescent light tubes (without 
reflectors) are supported 12 in. above 
the suspended “Gratelite” ceiling. A 
maintained lighting level of between 
80 and 100 foot candles is anticipated 
in the areas where luminous ceilings 
are required. With this type of ceil- 
ing, light distribution is such that it 
is almost impossible to cast a shadow. 
This characteristic is of particular val- 
ue in the areas where these luminous 
ceilings will be used. 

Before deciding upon the use of the 
“Gratelite” ceiling, the architect was 
asked to make a comparative cost esti- 
mate between the “Day-Brite” fix- 
ture installed in a ceiling of acousti- 
cal tile and the luminous ceiling with 
the structural ceiling acoustically 
treated. 

The comparative costs were as fol- 
lows : 

“Gratelite” luminous ceiling cost, 

complete $3.81 per sq ft. 

“Day-Brite” unit and acoustical panel 

suspended ceiling .... 3.76 per sq. ft. 

Since the luminous ceiling will yield 
twice the light intensity with prac- 
tically no shadows, and will cost only 
$0.05 per sq. ft. additional, or a total 
of approximately $700 extra for the 
entire area proposed for such treat- 
ment, it was decided that the extra 
expense could be justified. 


Glazed Tile vs. 
Painted Plaster 


A brief study was made compar- 
ing the advantages and relative cost 
of glazed tile walls versus painted 
plaster on concrete block. While it 
was known that the plastered walls 
would be far cheaper so far as first 
cost is concerned, it was felt that con- 
sideration should be given to the 
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higher maintenance costs associated 
with the painted plaster. Experience 
has indicated that it costs approxi- 
mately $0.07 per sq. ft. to repaint 
plastered wall, whereas with glazed 
tile repainting is not required at all. 
Further, it costs approximaetly $0.03 
to wash plaster as compared with 
$0.01 in the case of tile. 

The need for washing or repaint- 
ing plastered walls above the wains- 
cot height is not great in air con- 
ditioned areas, but below that level, 
except in private offices, the plaster 
surfaces are subject to more or less 
marking from soiled hands. 

By selecting for tile installation 
only those walls exposed to frequent 
contact, and by then applying tile 
only to wainscot height, the extra 
first cost of using tile was held to 
$10,000. This was believed to be a 
reasonable differential considering the 
greater maintenance cost required to 
keep comparable painted surfaces pre- 
sentable. 


Air Conditioning 


The office building is to be air con- 
ditioned throughout. Management, in 
deciding to air condition the building, 
was motivated by a desire to provide 
for employee comfort and resultant 
job efficiency. Because of the large 
volume and type of operations in- 
volved, it was felt to be impractical 
to cool the garage and the shop area. 
Mechanical ventilation of these areas 
has been provided, however. The gar- 
age proper area will be ventilated by 
vertical type motorized roof ventila- 
tors. The carpenter shop will be ven- 
tilated by a wall exhaust fan. The 
maintenance shops will not be venti- 
lated for normally they are very sel- 
dom in use in the summertime. 

The cooling effect in the office 
building, exclusive of the cafeteria 
and assembly areas, will be accom- 
plished by the operation of an 110- 
ton refrigeration system of the Trane 
“CenTraVac” type, together with a 
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well water pre-cooling unit having an 
equivalent to that of 140 tons of re- 
frigeration. The pre-cooler will be 
used for pre-cooling the make-up air 
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WALL SECTION 
Pi. 12—TYPICAL wall section in detail. 





with well water flowing through a 
cooling coil. After lowering the tem- 
perature of the make-up air the well 
water will flow to the refrigeration 
condenser. 

The Center is located within a 
large well field which has a dependa- 
ble capacity of 10 mgd. One well of 
this field with a capacity of approxi- 
mately 350 gpm. will be withdrawn 
from the city service and be devoted 
to the Operations Center for supply- 
ing the cooling water. The spent wa- 
ter will be returned to the ground in 
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Sy 
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a recharge well which is yet to be 
drilled. Since the Water Company’s 
wells in this area constitute a reserve 
and are used very seldom, the loss of 
350 gpm. from the city supply will 
be of little consequence. 

In spite of the economy to be 
effected under the peculiar conditions 
involved in this installation, the Wa- 
ter ‘Company hesitated to install a 
non-conserved water cooling system 
in view of the fact that, in the future, 
the company likely will attempt to 
discourage its customers from install- 
ing non-water conserved air condi- 
tioning systems. However, it was con- 
cluded that, in view of the peculiar 
circumstances, the Water Company 
would not be establishing an embar- 
rassing precedent. 

The cafeteria and assembly room 
area will be served by a separate self- 
contained 10-ton year-round air con- 
ditioning™ system. The separate sys- 
tem was planned for this area because 
use will be made of the cafeteria and 
assembly room at night and on week- 
ends when the balance of the building 
will be unoccupied. With this smaller 
air conditioning system available for 
use at such times, it will be unneces- 
sary for the larger unit to be oper- 
ated during the out-of-working-hour 
light loads. 


Heating 


The office building will be heated 
in the wintertime by steam generated 
in either of two 125 hp. package type 
oil-fired boilers. Preheated No. 6 oil 
will be burned in these boilers. They 
will provide low pressure steam for 
heating the offices through direct 
steam radiation installed below the 
windows and for supplying heating 
coils installed in the same ducts pro- 
vided for the cooling air during the 
summer. The heat supplied through 
the air conditioning system will con- 
stitute approximately 50 per cent of 
the total. 

The garage and shop areas will be 
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Breakdown of Low Bids* 


tal Price 
Office Building 
Garage & Shops 


General Construction: 
Office Building 
Garage & Shops 

Mechanical & Electrical: 
Difice Building 
sarage & Shops 


*The breakdown between 


heated by vertical type unit heaters 
supplied with steam from the same 
two boilers 

Serious consideration was given to 
making use of the refrigerating equip- 
ment as a heat pump during the win- 
ter since 55-degree well water is 
available in such large quantities and, 
with the electrification of Riverside 
Station, electricity can be purchased 
at $0.01 per KWH. It was concluded, 
however, that it would not be eco- 
nomical or feasible to do this since 
the heating and cooling cycles are not 
in balance due to the fact that the 
large volume of the garage and shop 
section is not to be cooled in the sum- 
mer 


Construction Cost of 
Operations Center 


Bids on the construction of the 
Center were received on April 24, 
1956, at a time when contractors 
were moderately short of work. The 
total of the three construction con- 
tracts amounted to $1,813,382 as 
compared with the architect’s esti- 
mate of $1,906,184 and the Indian- 
apolis Water Company estimate of 
$1,850,000. Other work, such as the 
construction of driveways, parking 
lots, landscaping, etc., together with 
administrative and overhead charges, 
interest during construction, and en- 
gineering and contingencies, will 
bring the total project cost, exclusive 
of furniture and equipment, to $2,- 
300,000. 

Herewith, a comparison of the low 
and high bids: 


Bid Per Sq. Ft. Per. Cu. Ft. 


$18.65 
10.90 


$1.50 
0.56 


$1,355,000 
445,000 


0.93 
0.34 


11.50 
6.74 


826,000 
285,600 


0.57 
0.21 


7.14 
4.16 


523,500 
164,900 


office and shops is estimated. 


When the bids were taken, the 
ENR building cost index was 487.4 
as compared with 100 in 1913. 

Also, herewith, a tabulation of the 
prevailing union wage rates in effect 
at the time the bids were being pre- 
pared. There may have been an allow- 
ance made by the contractors, how- 
ever, for an anticipated increase 
which became effective on June 1: 


Job 


Brick Mason 
Carpenter 
Electrician 
Hod Carrier 
Iron Worker 
Plasterers 
Laborers 


Hourly Rate 
$3.45 
3.10 
3.25 
2.32 
3.15 
3.25 
2.15 


The accompanying breakdown of 
the low bids should prove interesting 
to those making preliminary estimates 
for similar work. 


Type of Construction 


The basic structure of the Opera- 
tions Center is of 3,000 Ib. ready 
mixed reinforced concrete with beams 
on 20-ft. centers and joists on 3-ft. 
centers. The floor system has been 
designed for a loading of 125 Ibs. per 
sq. ft., including the weight of parti- 
tions. The floor slab is 5 in. thick. 
Generally the building is faced with 
brick and the trim is native Indiana 
limestone. 

The wall construction and concrete 
framing may be seen by reference to 
the section included on the elevation 
of the rear wing, (Plate 10) and on 
the wall section shown on Plate 12. 


Bid Variation 


Contract Bidders Low Bid 


Genera! 6 $1,106,000 
Heating, Plumbing 

& Air Conditioning 5 
Electrical 5 


361,163 
346,219 


$1,813,382 


Water & SEWAGE WorkKs, MAy, 1957 


High Bid 
$1,169,000 


Difference 


$63,000 


Percent 


5.7 


10.4 
6.6 


37,470 
22,849 
$123,319 


398,633 
369,068 


$1,936,701 


In addition to showing the structural 
construction, the wall section shows 
the general manner in which the lum- 
inous ceiling is installed on the sec- 
ond floor. 

On Plate 11, the relation between 
the office section and the garage may 
be seen. The monitor on the garage 
section will be faced with corrugated 
asbestos siding. The windows will be 
fixed and made with aluminum 
frames. 

The monitor has been used to en- 
close truss construction which spans 
from column supports at each end. 
The low section of the garage roof 
which shows on the left between the 
monitor and the office building is sup- 
ported by steel I-beams. This section 
is part of the open garage. On the 
right, the low roof is supported in the 
same manner, but the area devoted 
to the shops and the storeroom is 
separated from the garage area by a 
concrete block wall at the column line. 
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Mr. Murdoch, retired Vice-President of American 
Water Works Co., Inc., and Chief Counsel of American 
Water Works Service Co., Inc., Philadelphia, Pa., has 
prepared exclusively for Water & Sewage Works this 


series of articles discussing water works law as it ap- 


plies to source of supply, water quality, and water dis- 


tribution. 
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llth Installment 


Water Works Liability To Property Owners for Fire Losses 


N THIS INSTALLMENT of Notes on Water 

Works Law consideration is directed to several re- 
lated questions. 

Q—The first of these questions is whether fire protec- 
tion service rendered by a municipality is a proprietary or 
governmental function. 

A—tThe answer is that it is a governmental function. 
This appears to be the universal holding and no citation 
of authorities need be set forth. It should be noted that, 
while water service to the public for general service if 
rendered by a municipality, has been held to be a pro- 
prietary function, as was pointed out in earlier install- 
ments, the courts hold that providing water for fire pro- 
tection by means of a municipally owned and operated 
system is a government function. 

O—The next question then arises: Is a municipality 
liable for fire losses occasioned by its failure to render 
proper and adequate water service for fire protection. 

A—tThe courts hold that since fire protection is a gov- 
mental function the municipality cannot be held liable for 
fire losses suffered by property owners although the ap- 
proximate cause of the loss was the failure of the authori- 


*Mr. Murdoch, having reached the mandatory retirement age 
under the retirement plan of the American Water Works Co., 
Inc., retired on Dec. 1, 1956. He intends to remain active in the 
fields of water works law and water works management. 


ties to render adequate service. This is certainly the rule 
where the loss is due to a failure to act, as for illustra- 
tion, a failure to provide adequate pressure or volume 
of water because of inadequate mains. Some court opin- 
ions contain language which might be held to indicate 
the thought that a positive act of misfeasance on the 
part of municipal officials which act leads to a fire loss 
would involve the municipality in liability. Thus it might 
be that there would be liability for damage if, during a 
fire, an employee of the municipality negligently shut 
down an essential pump or closed a main line valve thus 
cutting off what would otherwise have been an adequate 
fire flow. No cases have been found directly in point, 
which is evidence of the general competence of munic- 
ipal water works employees. 

Q-—-The third question concerns the liability of a pri- 
vate water company rendering public fire service under 
a contract with the municipality. Can a property owner 
recover damages for fire losses traceable to failure of the 
water company to render the service called for by its con- 
tract with the municipality ? 

A—In Kentucky, North Carolina and Florida the 
answer of the courts is in the affirmative. In at least 
twenty-seven other states the courts have answered in 
the negative. The majority opinions hold that individual 
property owners or citizens are not parties to the con- 
tract between the municipality and water company— 


WaTER & SEWAGE Works, MAy, 1957 





192 NOTES ON WATER WORKS LAW 


there is no privity of contract between the individual 
and the company—and that the individual cannot recover 
damages for breach of a contract to which he is not a 
party. The three states of Kentucky, North Carolina and 
Florida to the contrary hold that the contract was made 
for the benefit of the individuals and that they are par- 
ties to it although not named or mentioned. Essentially 
they are held—in the three named states—to be third 
party beneficiaries and as such entitled to bring suit for 
breach of the contract. 


Q—The next question is whether the private company 
can be liable for damages on the ground of negligence 
through an action in tort—for failure to render the de- 
gree of service called for by the contract or by the cir- 
cumstances ' 

!—Here the majority rule is that there is no such 
liability since there is no legal duty on the part of the 
water company to protect individuals and, without a duty 
to act, there can be no liability for failure to act. There 
have been no cases found directly on the point but it may 
well be that a positive act of misfeasance which cuts off 
or curtails a fire stream known to be in use would render 
the negligent company liable for resulting fire loss. No 
cases have been found and, again, this indicates a high 
degree of care in operation. 

Q—Another question is whether the individual prop- 
erty Owner may recover for his loss through fire on the 
ground that the water company had failed to meet the 
standard of service established under the various state 
public utility statutes. 

A—The courts have held that such statutes in this 
regard merely declare the common law and since under 
the common law the company has neither privity of con- 
tract with the individual nor duty toward him as an in- 
dividual for fire service, the public utility statutes do 
not create a liability. 

O—If and when the state law opens the door to legal 
liability where is the burden of proof? 

A—The courts have made it clear that there can be 
no recovery of damages for fire losses from a water com- 
pany unless the proof is that the dereliction or negli- 
gence of the water company was the proximate cause of 
the injury. Thus in the case of Mountain Water Co. v. 
Davis, 241 Southwestern Reporter, 801, a case in Ken- 
tucky which permits suits by individuals under the mu- 
nicipal-water company contract, a retrial was ordered 
on the basis of faulty court instructions to the jury, where 
there were indications that poor fire fighting equipment 
and unskilled firemen were the proximate cause of the 
loss rather than water company failure of supply. Thus, 
even in the three dissenting states it has been held that 
the water company is not an “insurer” against fire loss 
but is only liable where its failure was the proximate 
cause of the loss. 

In the cases which follow attention should be given 
to the reasoning of the courts in reaching the majority 
rules as above stated. Attention should also be given 
to the practical considerations which appear to have been 
somewhat influential in leading the courts to what may 
appear to be highly technical legal points. It must not 
be overlooked, when one is inclined to sympathy for the 
property owner, that he has or can have adequate in- 
surance coverage from companies whose business it is 
to assume such risks and that, if recovery be permitted, 
the insurance companies would usually be the benefi- 
ciaries. Further, it must be remembered that the weak- 
nesses of water works systems are within the range of 
knowledge of municipal officials and of fire underwriters 
and that correction of weaknesses can be readily brought 
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about either through court or commission action. Neither 
municipally nor privately owned water works systems 
hold themselves out as able at all times and under all con- 
ditions to offer fully adequate fire protection service. 
Where better protection is demanded and paid for it can 
be made available. Under ordinary circumstances reas- 
onably adequate service is all that is held out. 

Only a few illustrative cases setting forth the majority 
rule will be cited. There are scores of such cases but only 
enough are quoted to bring out the reasoning of the 
writers of the opinions. 

The first case cited is from Indiana and sets forth the 
common law rule but also takes up the claim that the 
public utility law so changed the situation as to make 
the water company liable. 


Citation of Authorities 


TRUSTEES OF JENNIE DePAUW MEMORIAL 
METHODIST EPISCOPAL CHURCH, Appellant v. 
NEW ALBANY WATER WORKS. Indiana Supreme 
Court, June 26, 1923. 140 N.E. 540; 27 American Law 
Reports 1274. 

Church was destroyed by fire and trustees brought 
suit against the water company claiming damages were 
caused by negligent failure of company to maintain fire 
hydrants in condition for use. 

Demurrer sustained. Judgment for the water company. 
Trustees appealed. Supreme Court of Indiana affirmed 
the lower court judgment. 

The court said, inter alia, 

“Under the common law as interpreted by this court, 
sustained by a formidable line of authorities, neither a 
municipality operating its own waterworks, nor a pri- 
vately owned company serving a city and its inhabitants 
with water for domestic purposes and for the purpose of 
extinguishing fires, is liable in damages to any individual 
for a loss from fire occasioned by the failure to obtain 
water from fire hydrants to extinguish such fire. (citing 
cases) * * * 

“Appellant in its complaint declares in tort for the vio- 
lation of an alleged statutory duty. In order for the com- 
plaint to be well founded upon this contention it would 
be necessary to hold that such statutory duty, if there 
could be one under the statute, flows to the individual, 
the appellant in this case. As a foundation for the hold- 
ing in this class of cases prior to the law regulating pub- 
lic utilities, it was declared that a private citizen was not 
privy to the contract between the utility company and 
the municipality, and that no duty was owed to him in 
his individual capacity to provide him with water to pre- 
vent the destruction of his property by fire. (Emphasis 
added by present writer.) * * * So that it is necessary 
to hold under the Public Service Act that appellee owed 
no contractual duty for such service to the appellant. 

“Appellant seeks to construe its own complaint to 
sound in tort, which involves the rule of law that, to 
make the appellee guilty of negligence against the ap- 
pellant, it must have owed a duty to appellant, which 
duty it has violated. There having been no contractual 
relationship between the parties and it now being held 
that the statute (Note Public Service Act) is merely 
declaratory of the common law and that it does not im- 
pose a statutory duty upon the appellee to render such 
service directly to appellant, its complaint has no stand- 
ing as being delictual. * * * No one has a right to dam- 
ages, occasioned by injury, for an injury unless there is 
some person who is legally answerable for having caused 
the injury for ‘negligence will not be a ground for legal 
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liability unless the party whose conduct is in question 
is already in a situation that brings him under the duty 
of taking care.’ Pollock, Torts, 10th ed. chap. XI. In 
other words, in order to create a right to damages, two 
things must concur: That the one claiming the damages 
has suffered an injury and that someone is legally an- 
swerable for having caused it. * * * no duty is cast upon 
the water company to furnish water for extinguishing 
fires in behalf of any individual * * * but only to the 
municipality, no actionable wrong was committed against 
the appellant.” 

The case of German Alliance Insurance Company v. 
Home Water Supply Company must be cited first be- 
cause it is a United States Supreme Court decision up- 
holding the majority rule of non-liability but also because 
it explains away the earlier case of Fisher, 200 U.S. 57, 
which is often cited in support of the minority position. 


GERMAN ALLIANCE INSURANCE CO. v. 
HOME WATER SUPPLY CO. No. 19. Argued April 
26, 1912. Decided December 2, 1912. 226 U.S. 220. 

“* * * “The Spartan Mills’ owned a number of houses 
in Spartanburg, South Carolina. They were damaged 
by fire on March 25, 1907. The German Alliance Com- 
pany, which had insured the buildings, paid $68,000, the 
amount of the loss, took from the mills an assignment of 
all claims and demands against any person arising from 
or connected with the loss or damage,’ and brought suit, 
in the United States Court for the District of South 
Carolina, against the Home Water Supply Company, 
on the ground that the fire could easily have been ex- 
tinguished and the damage prevented if the Water Com- 
pany had complied with its contract and duty to furnish 
the inhabitants of the city with water for fire protection. 


‘x * * *? 


From the Opinion: 

“The courts have almost uniformly held that munic- 
ipalities are not bound to furnish water for fire protec- 
tion. Such was the unquestioned rule when they relied, 
as some still do, on wells and cisterns as a source of 
supply ; nor was there any increase of liability with the 
gradual increase of facilities—though, with the introduc- 
tion of reservoirs, standpipes, pumping stations and 
steam engines, cities were frequently sued for damages 
resulting from an indaquate supply or insufficient pres- 
sure. But the city was under no legal obligation to fur- 
nish the water; and if it voluntarily undertook to do 
more than the law required, it did not thereby subject 
itself to a new or greater liability. It acted in a govern- 
mental capacity, and was no more responsible for failure 
in that respect than it would have been for failure to 
furnish adequate police protection. 

“If the common law did not impose such duty upon 
a public corporation, neither did it require private com- 
panies to furnish protection to property reached by 
their pipes. And there could, of course, be no liability 
for the breach of a common law, statutory or charter 
duty which did not exist. It is argued, however, that 
even if, in the first instance, the law did not oblige the 
company to furnish property owners with water, such a 
duty arose out of the public service upon which the de- 
fendant entered. But if, where it did not otherwise exist, 
a public duty could arise out of a private bargain, lia- 
bility would be based on the failure to do or to furnish 
what was reasonably necessary to discharge the duty 
imposed. The complaint proceeds on no such theory. It 
makes no allegation that the defendant failed to furnish 
a plant cf reasonable capacity, or neglected to extend 


the pipes where they were reasonably required. Nor is 
it charged that what the company actually did was harm- 
ful in itself or likely to cause injury to others, so as to 
bring the case within the principle applicable to the 
sale of unwholesome provisions, or misbranded poisons 
which, in their intended use, would be injurious to pur- 
chasers from the original vendee. So that, notwithstand- 
ing numerous charges of culpable, wanton and malicious 
neglect of duty, this suit—whether regarded as ex con- 
tractu or ex delicto—is for breach of the provisions of 
the contract of February 14, 1900, which must, there- 
fore, be the measure of plaintiff's right and of the de- 
fendant’s liability. 

“Whether a right of action arises, out of such a con- 
tract, in favor of a taxpayer is a matter about which there 
has been much discussion and some conflict in decisions. 
Although for nearly a century it has been common for 
private corporations to supply cities with water under 
this sort of agreement, we find no record of a suit like 
this prior to 1878, when the Supreme Court of Connecti- 
cut, in a brief decision (Nickerson v. Hydraulic Co., 46 
Connecticut, 24), held that the property owner was a 
stranger to the agreement with the municipality, and, 
therefore, could not maintain an action against the com- 
pany for a breach of its contract with the city. Since that 
time similar suits, some in tort and some for a breach 
of the contract, have been brought in many other States. 
In view of the importance of the question, the subject 
has been examined and reexamined, the contract sub- 
jected to the most critical analysis and many elaborate 
opinions have been rendered. They are cited in 3 Dillon 
Munic. Corp., Sec. 1340, and in Ancrum v. Water Co., 
82 S. Car. 284. 

“From them it appears that the majority of Ameri- 
can courts hold that the taxpayer has no direct interest 
in such agreements and, therefore, cannot sue ex con- 
tractu. Neither can he sue in tort, because in the absence 
of a contract obligation to him, the water company owes 
him no duty for the breach of which he can maintain an 
action ex delicto. * * * 


“The result is that plaintiff cannot maintain this ac- 
tion, and though based upon the general principle that 
the parties to a contract are those who are entitled to 
its rights, is in accordance with the particular intent of 
those who made this agreement. 

“If the company had, indeed, made a valid contract for 
the benefit of a third person, the amount of the damages 
for which it might be liable would be immaterial. Yet 
where there is no such express agreement, and liability 
to a taxpayer is sought to be raised by implication, it 
is proper to test the correctness of the proposed construc- 
tion by noting the results to which it would lead. The con- 
tract was made in February, 1900. By its terms the city 
was, during a period of 10 years, to pay $40 per annum 
for each hydrant. During that time the property subject 
to damage by fire might double or quadruple in value. 
The failure to provide that the water rent of $40 per 
hydrant should rise or fall with the increase or decrease 
in such values indicates that liability for damage to that 
property was not in the contemplation of the parties and 
that no payment therefore was included in the price for 
each hydrant. Otherwise the amount of payment would 
naturally have varied with the risk assumed. 

“In some States it is held that, in the absence of a 
statute, a city can neither directly nor indirectly make 
a contract with a water company that the latfer should 
pay private individuals for fire damage, since that would 
involve the use of public money to secure a private bene- 
fit to the owner of private property. Hone v. Water Co., 
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140 Maine, 217. In Ancrum v. Water Co., supra, the 
South Carolina court held that the amount paid per 
hydrant was so insignificant by comparison with the 
enormous risk involved, as clearly to indicate that neither 
the city nor the water company intended that the latter 
should be liable to the taxpayer for a breach of the com- 
pany’s contract with the city. 


“ This conclusion deprives the property owner of no 
right, for if the city had owned the works, and had been 
guilty of the same acts as are charged against the water 
company here, no suit could have been maintained against 
the municipality. There was no creation of a right to 
fire protection if, instead of doing so itself, the city con- 
tracted with a private company to furnish water. It 
bought the citizen no new right of action, and did not 
bargain to secure for him an indemnity against loss by 
fire, but left him to protect himself against that hazard 
by insurance, paying the premium direct to an insurance 
company instead of indirectly through taxation. When, 
in pursuance of such precaution, the Spartan Mills in- 
sured the houses, and plaintiff later settled the fire 
loss, there was no right of action in favor of the manu- 
facturing company against the Water Company to which 
the Insurance Company could be subrogated. 


“The plaintiff urges that, whatever the rule elsewhere, 
it is entitled to recover under the decision in GUAR- 
DIAN TRUST CO v. FISHER, 200 U.S. 57. But the 
facts there differ from those in this record. There the 
water company had an exclusive right, to use the streets 
in the city of Greensboro, under an ordinance which, 
among other things, provided that ‘said water company 
shall be responsible for all damage sustained by the city, 
or any individual or individuals, for any injury sustained 
from the negligence of the said company, either in the 
construction or operation of their plant.’ (p. 58.) Build- 
ings were destroyed as a result of the negligent failure 
of the company to furnish sufficient water while operat- 
ing its plant. The owner brought suit against the water 
company in the courts of North Carolina, where it had 
previously been settled that such actions could be main- 
tained. He recovered a judgment ‘for the tortious injury 
and damage done to the plaintiff by the negligence of the 
defendant.’ 128 No. Car. 375; 115 Fed. Rep. 187. Ex- 
ecution issued, but no levy could be made, because the 
property of the water company was in possession of a 
receiver, appointed in foreclosure proceedings pending 
in the United States court. The plaintiff intervened there- 
in, claiming that he was entitled to be paid before the 
bond-holders by virtue of the North Carolina statute, 
which provided that ‘judgments for corporate torts’ 
should take priority over older mortgages. 


“It was urged, among other things, by the bond- 
holders that the suit in the state court was really for 
breach of contract, and that entering the judgment as 
for a tort did not change the nature of the action so as 
to entitled the plaintiff to be benefits of the North Car- 
olina statute. 

“It was that question alone, as to the character of the 
suit and judgment, which was before this court. What 
was said in the opinion must be limited, under well- 
known rules, to the facts and issues involved in the 
particular record under investigation. The Fisher Case 
could not have decided the primary question as to the 
right of the taxpayer to sue, for that issue had been final- 
ly settled by the state court. It raised no Federal ques- 
tion and was not in issue on the hearing in this court. 
Neither did the Fisher Case overrule the principle, an- 
nounced in National Bank v. Grand Lodge, 98 U.S. 123, 
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124, that a third person cannot sue for the breach of a 
contract to which he is a stranger unless he is in privity 
with the parties and is therein given a direct interest. 
The judgment of the Circuit Court of Appeals is Affirm- 
ed.” 

The case of Moch Co., Inc., v. Rensselaer Water Com- 
pany deserves careful study not only because it sets forth 
the majority position precisely but because the opinion 
was written by Cardozo, C.J. He later became a justice 
of the United States Supreme Court and throughout his 
judicial career was recognized as a painstaking, brilliant 
and liberal judge. It is of interest to note that Chief 
Justice Vanderbilt in his dissent in the Reimann case, 
which is later referred to, made reference to Cardozo in 
such a way as, doubtless unintentionally, to give the 
impression that Cardozo did not favor the majority rule. 
This Moch case opinion proves that he did lend his sup- 
port to that rule. 


H. R. MOCH CO., INC., v. RENSSELAER WA- 
TER CO., Court of Appeals of New York. Jan. 10, 1928. 
159 N.E. 896. 

“* * * CARDOZO, C. J. The defendant, a water- 
works company under the laws of this state, made a con- 
tract with the city of Rensselaer for the supply of water 
during a term of years. Water was to be furnished to the 
city * * * and for service at fire hydrants, the latter 
service at the rate of $42.50 a year for each hydrant. 
* * * While this contract was in force, a building caught 
fire. The flames, spreading to the plaintiff's warehouse 
near by, destroyed it and its contents. The defendant, 
according to the complaint, was promptly notified of the 
fire, ‘but omitted and neglected after such notice, to 
supply or furnish sufficient or adequate quantity of 
water, with adequate pressure to stay, suppress, or ex- 
tinguish the fire before it reached the warehouse of the 
plaintiff, although the pressure and supply which the 
defendant was equipped to supply and furnish, and had 
agreed by said contract to supply and furnish, was ade- 
quate and sufficient to prevent the spread of the fire to 
and the destruction of the plaintiff’s warehouse and its 
contents.’ By reason of the failure of the defendant to 
‘fulfill the provisions of the contract between it and the 
city of Rennsselaer,’ the plaintiff is said to have suffered 
damage, for which judgment is demanded. A motion, in 
the nature of a demurrer, to dismiss the complaint, was 
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denied at Special Term. The Appellate Division reversed 
by a divided court.” 
** * 


“[1,2] (1) We think the action is not maintainable as 
one for breach of contract. 

“ No legal duty rests upon a city to supply its inhabi- 
tants with protection against fire. That being so, a mem- 
ber of the public may not maintain an action * * * against 
one contracting with the city to furnish water at the hy- 
drants, unless an intention appears that the promisor is 
to be answerable to individual members of the public as 
well as to the city for any loss ensuing from the failure 
to fulfill the promise. No such intention is discernible 
here. On the contrary, the contract is significantly di- 
vided into two branches: One a promise to the city for 
the benefit of the city in its corporate capacity, in which 
branch is included the service at the hydrants; and the 
other a promise to the city for the benefit of private 
takers, in which branch is included the service at their 
homes and factories. In a broad sense it is true that every 
city contract, not improvident or wasteful, is for the bene- 
fit of the public. More than this, however, must be shown 
to give a right of action to a member of the public not 
formally a party. The benefit, as it is sometimes said, 
must be one that is not merely incidental and secondary. 
* * * It must be primary and immediate in such a sense 
and to such a degree as to bespeak the assumption of a 
duty to make reparation directly to the individual mem- 
bers of the public if the benefit is lost. The field of ob- 
ligation would be expanded beyond reasonable limits 
if less than this were to be demanded as a condition of 
liability. A promisor undertakes to supply fuel for heat- 
ing a public building. He is not liable for breach of con- 
tract to a visitor who finds the building without fuel, and 
thus contracts a cold. The list of illustrations can be in- 
definitely extended. The carrier of the mails under con- 
tract with the government is not answerable to the mer- 
chant who has lost the benefit of a bargain through 
negligent delay. The householder is without a remedy 
against manufacturers of hose and engines; though 
prompt performance of their contracts would have stayed 
the ravages of fire. “The law does not spread its protec- 
tion so far.’ * * * 

“So with the case at hand. By the vast preponderance 
of authority, a contract between a city and a water com- 
pany to furnish water at the city hydrants has in view 
a benefit to the public that is incidental rather than im- 
mediate, an assumption of duty to the city and not to its 
inhabitants. Such is the ruling of the Supreme Court 
of the United States. German Alliance Ins. Co. v. Home- 
water Supply Co. * * * Such has been the ruling in 
this state, * * * though the question is still open in this 
court. Such with few exceptions has been the ruling in 
other jurisdictions. Williston, Contracts, Sec. 373, and 
cases there cited; Dillon, Municipal Corporations (5th 
Ed.) Sec. 1340. The diligence of counsel has brought 
together decisions to that effect from 26 states. * * * 
Only a few states have held otherwise. Page, Contracts, 
Sec. 2401. An intention to assume an obligation of in- 
definite extension to every member of the public is seen 
to be the more improbable when we recall the crushing 
burden that the obligation would impose. * * * The con- 
sequences invited would bear no reasonable proportion 
to those attached by law to defaults not greatly different. 
* * * If the plaintiff is to prevail, one who negligently 
omits to supply sufficient pressure to extinguish a fire 
started by another assumes an obligation to pay the en- 
suing damage, though the whole city is laid low. A 


promisor will not be deemed to have had in mind the as- 
sumption of a risk so overwhelming for any trivial re- 
ward.” 


* * * 


“{3] (2) We think the action is not maintainable as 
one for a common-law tort. 

“ “It is ancient learning that one who assumes to act, 
even though gratuitously, may thereby become subject 
to the duty of acting carefully, if he acts at all.’ * * * 
The plaintiff would bring its case within the orbit of that 
principle. The hand once set to a task may not always 
be withdrawn with impunity though liability would fail 
if it had never been applied at all. A time-honored form- 
ula often phrases the distinction as one between mis- 
feasance and nonfeasance. Incomplete the formula is, 
and so at times misleading. Given a relation involving 
in its existence a duty of care irrespective of a contract, 
a tort may result as well from acts of omission as of 
commission in the fulfillment of the duty thus recognized 
by law. Pollock, Torts (12th Ed.) p. 555; Kelly v. 
Metropolitan Ry. Co., (1895) 1 Q.B. 944. What we 
need to know is not so much the conduct to be avoided 
when the relation and its attendant duty are established 
as existing. What we need to know is the conduct that 
engenders the relation. It is here that the formula, how- 
ever incomplete, has its value and significance. If con- 
duct has gone forward to such a stage that inaction would 
commonly result, not negatively merely in withholding 
a benefit, but positively or actively in working an injury, 
there exists a relation out of which arises a duty to go 
forward. Bohlen, Studies in the Law of Torts, p. 87. So 
the surgeon who operates without pay is liable, though 
his negligence is in the omission to sterilize his instru- 
ments (cf. Glanzer v. Shepard, supra); the engineer, 
though his fault is in the failure to shut off steam (Kelly 
v. Metropolitan Ry. Co., supra) ; cf. Pittsfield Cotton- 
wear Mfg. Co. v. Pittsfield Shoe Co., 71 N.H. 522, 529, 
533, 53 A. 807, 60 L.R.A. 116); the maker of auto- 
mobiles, at the suit of some one other than the buyer, 
though his negligence is merely in inadequate inspection 
(MacPhearson v. Buick Motor Co., 217 N.Y. 382, 111 
N.E. 1050, L.R.A. 1916F, 696, Ann. Cas. 1916C, 440). 
The query always is whether the putative wrongdoer 
has advanced to such a point as to have launched a force 
is at most a refusal to become an instrument for good. 
Cf. Fowler v. Athens City Water Works Co., 83 Ga. 
or instrument of harm, or has stopped where inaction 
219, 222, 9 S.E. 673, 20 Am. St. Rep. 313. 

“The plaintiff would have us hold that the defendant, 
when once it entered upon the performance of its con- 
tract with the city, was brought into such a relation with 
every one who might potentially be benefited through the 
supply of water at the hydrants as to give to negligent 
performance, without reasonable notice of a refusal to 
continue, the quality of a tort. * * * We are satisfied 
that liability would be unduly and indeed indefinitely ex- 
tended by this enlargement of the zone of duty. The 
dealer in coal who is to supply fuel for a shop must 
then answer to the customers if fuel is lacking. The 
manufacturer of goods, who enters upon the perform- 
ance of his contract, must answer, in that view, not only 
to the buyer, but to those who to his knowledge are look- 
ing to the buyer for their own sources of supply. Every 
one making a promise having the quality of a contract 
will be under a duty to the promisee by virtue of the 
promise, but under another duty, apart from contract, to 
an indefinite number of potential beneficiaries when per- 
formance has begun. The assumption of one relation will 
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mean the involuntary assumption of a series of new re- 
lations, inescapably hooked together. Again we may say 
in the words of the Supreme Court of the United States, 
‘The law does not spread its protection so far.’ * * * 
We do not need to determine now what remedy, if any, 
there might be if the defendant had withheld the water 
or reduced the pressure with a malicious intent to do 
injury to the plaintiff or another. We put aside also 
the problem that would arise if there had been reck- 
less and wanton indifference to consequences measured 
and foreseen. Difficulties would be present even then, but 
they need not now perplex us. What we are dealing 
with at this time is a mere negligent omission, unaccom- 
panied by malice or other aggravating elements. The 
failure in such circumstances to furnish an adequate 
supply of water is at most the denial of a benefit. It is 
not the commission of a wrong. 

“{4] (3) We think the action is not maintainable as 
one for the breach of a statutory duty. 

“The defendant, a public service corporation, is sub- 
ject to the provisions of the Transportation Corporations 
\ct. The duty imposed upon it by that act is in sub- 
stance to furnish water, upon demand by the inhabitants, 
at reasonable rates, through suitable connections at office, 
factory, or dwelling, and to furnish water at like rates 
through hydrants or in public buildings upon demand 
by the city, all according to its capacity. * * * We find 
nothing in these requirements to enlarge the zone of 
liability where an inhabitant of the city suffers indirect 
or incidental damage through deficient pressure at the 
hydrants. The breach of duty in any case is to whom 
service is denied at the time and at the place where 
service to such one is due. The denial, though wrongful, 
is unavailing without more to give a cause of action 
to another. We may find a helpful analogy in the law of 
common carriers. A railroad company is under a duty 
to supply reasonable facilities for carriage at reasonable 
rates. It is liable, generally speaking, for breach of a 
duty imposed by law if it refuses to accept merchandise 
tendered by a shipper. The fact that its duty is of this 
character does not make it liable to some one else who 
may be counting upon the prompt delivery of the mer- 
chandise to save him from loss in going forward with 
his work. If the defendant may not be held for a tort at 
common law, we find no adequate reason for a holding 
that it may be held under the statute. 

“The judgment should be affirmed, with costs.” 


[he next case is cited because it presents an instance 
of misfeasancé. Note that it was an electric company 
than a water company which was held to be at 
No similar water system case has been found. 


rather 
fault 


HIGHWAY TRAILER CO. v. JAMESVILLE 
ELECTRIC CO., 190 Northwestern Reporter, 110. 
Supreme Court of Wisconsin. Oct. 10, 1922. 


From the Complaint: 

“* * * That after the starting of the fire and while the 
fire department was engaged in subduing and control- 
ling the said fire and had the same under control and 
confined to a comparatively small area so using the 
pressure as developed and maintained by the defendant’s 
electric current, the defendant negligently, at about 1:15 
a.m., caused the electric current to be cut off on its lines 
to the city of Edgerton at the main plant in Janesville, 
and remained so discontinued for the space of three- 
fourths of an hour, during which period defendant cut 
the primary wires on one of the poles in the pole line 
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between plaintiff’s plant and the pumping station. That 
there was no necessity or occasion for the cutting of the 
wires or the suspending of service as was then known 
to defendant’s local manager and servants. That such 
cutting of the primary wires was carclessly and negli- 
gently done and much more time used in so doing than 
was necessary in the exercise of ordinary care and by 
reason of such unnecessary interruption of the service 


the fire progressed beyond the control of the fireman. 
* * *” 


From the Opinion : 


“* * * From the allegations of this complaint as sum- 
marized in the statement of facts we can see sufficient 
to support the conclusion that there is alleged, not merely 
a breach of defendant’s contract with the city of Edger- 
ton, but a breach of the obligation which the defendant, 
as well as all persons, owed to the plaintiff, as well as 
to all other residents of the city to whom at any time the 
city of Edgerton might be in the immediate performance 
of its governmental function of fire protection to not 
interfere with such gratuitous and voluntarily assumed 
function by the city, and that any breach of such implied 
duty so resting on defendant and all third persons by 
any intentional, unwarranted, or negligent interference 
with or caused interruption of such service may be con- 
sidered a tort, and for the damages proximately caused 
thereby the person responsible for the same be held 
liable. 

“We consider therefore that the obligations tending 
to show defendant’s intentional, unnecessary interrup- 
tion of and interference with the service being rendered 
to plaintiff by the city in extinguishing the fire brings 
this case squarely within the rule and doctrine stated in 
the case of Concordia F.I. Co. v Simmons, 167 Wis., 
546, N.W. 199, where the defendant, while driving piles 
for a building on its own premises broke into the main 
water supply pipes of the city of Kenosha and interrupt- 
ed its service in fire protection. * * *” 


The last case in point which has come to the attention 
of the writer is the New Jersey case of Reimann v. Mon- 
mouth Consolidated Water Co. The Chief Justice filed 
a long, vigorous dissenting opinion against the majority 
of his court which had followed the prior decisions of 
non-liability. This dissent is based essentially on the 
ground that the company “held itself out” as supplying 
water for fire protection and the reliance of the public 
on such holding out. The present writer doubts that 
there is such holding out or reliance as conceived of by 
Justice Vanderbilt. 


“SUPREME COURT OF NEW JERSEY. No. 
A-73 September Term 1951; 9 N. J.R. 134. HERMAN 
REIMANN v. MONMOUTH CONSOLIDATED 
WATER COMPANY.” 

The opinion of the Court was delivered by 

Case, J. “Plaintiff suffered a fire loss said to have 
been due to lack of water and pressure at fire hydrants 
served by the defendant water company. He instituted 
action by a complaint which defendant attacked upon 
the ground that it did not state a claim upon which relief 
could be granted. On motion the court rendered judg- 
ment for the defendant. This appeal brings up that 
judgment. .* * * 

“The complaint contained three counts, all souding 
in tort. The first count charged that the water company, 
by reason of the matters briefly reviewed above, rep- 
resented that water would be supplied at the hydrants 
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in reasonable volume and pressure for the extinguish- 
ment of fires in business structures such as plaintiff's and 
thereby induced reliance thereon by plaintiff and others 
and also thereby, to defendant’s knowledge, induced 
the township to make no other provision for a supply 
of water, that defendant thereby assumed and owed to 
plaintiff a correlative duty of reasonable care to pre- 
vent the type of harm suffered by plaintiff ; that defend- 
ant breached its duty in that prior to and at the time 
of the fire, and especially after knowing of the outbreak 
of the fire, defendant failed to supply a sufficient volume 
of water or pressure at the hydrants for the ordinary 
purposes of those hydrants; this, notwithstanding the 
company had notice by reason of a fire a few weeks earlier 
that the volume and pressure of water at hydrants in the 
vicinity were insufficient and that plaintiff’s property 
loss was approximate result of the company’s negligence. 
It is not to be understood that the complaint charged 
the company with making an actual representation in 
manner above set forth; it merely alleged the pleader’s 
conclusion that the congeries of facts which we have 
related amounted to a representation. The count was 
intended to ground in nonfeasance. 


“The second count was pleaded as a misfeasance. It 
amplified the charge of negligence by alleging that the 
company, although it knew of the existence of a volun- 
teer fire department and of the reliance of the department 
in case of fire upon an adequate supply of water, had, 
several hours before plaintiff's fire, so controlled the 
water-supply mechanism that there was not a sufficient 
volume of water or pressure, and that although informed 
of the fire at the outbreak permitted two hours to pass 
before providing proper quantity and pressure, and that 
in consequence of plaintiff’s reliance upon defendant's 


due performance of its duty and of defendant’s disregard 
thereof the property losses were incurred. At the argu- 
ment it was conceded that the reduction of quantity and 
pressure was a regular daily practice following the peak 
load of the day and had no purposeful connection with 
the conflagration. * * * 


“Before there can be either nonfeasance or misfeasance 
there must be a duty. Had there been a contract between 
the company and the owner whereby the company under- 
took to furnish water to the owner with a pressure suf- 
ficient for fire purposes, followed by a breach, liability 
would have been according to the terms of the contract. 
* * * There was no contract, therefore no duty imposed 
by contract. There is no applicable statute and therefore 
no statutory duty. Plaintiff argues for a common law 
duty, but the Court of Errors and Appeals held in Baum 
vs. Somerville Water Company, 84 N.J.L. 611 (1913), 
upon facts that bear a striking resemblance to the facts 
of the present case, that the common law does not im- 
pose a‘duty upon a company serving a municipality with 
water to provide a sufficient supply of water at sufficient 
pressure at fire hydrants to extinguish a fire which is 
destroying an individual's property. Very plainly it holds 
that in the absence of contract no liability exists. Appel- 
lant seeks to assail the force of that decision by arguing 
that in the instant case distinguishing circumstances were 
present, as that some hours before the fire the company 
had reduced quantity and pressure, and that the defend- 
ant ‘interfered’ with the volunteer fire department in that 
it prevented the firemen from rendering their ordinary 
assistance in putting out the fire. We have stated the 
reason for lowering water supply and pressure. No 
wantonness or malicious intent is charged. The act was 


in usual course. ‘Interference’, if that word is properly 
descriptive, was, specifically present in the Baum case. 
The argument is unconvincing. 

“Another pertinent decision, tried at the circuit and 
not brought up, but never questioned, in Atlas Finishing 
Co. vs. Hackensack Water Co., 10 Misc. 1197 (Sup. 
Ct. Circuit 1932), which held that while a water com- 
pany may expressly contract to furnish water to a con- 
sumer in sufficient quantity and at sufficient pressure 
to extinguish fires, nevertheless, such an obligation is 
not implied from the relationship of water supply com- 
pany and customer and can exist only where, in addition 
to the ordinary duty of supplying water for general use, 
the company by express contract assumes the additional 
obligation of furnishing it in sufficient quantity to pro 
tect specific property from fire; further, that the primary 
business of a water company is to furnish water as a 
commodity and not to extinguish fires, and that no com- 
mon law duty arose even though the company had con- 
nected its water system with pipe lines, including fire 
hydrants, on the private property of the owner who there- 
after met with a fire loss because of insufficient supply 
and low pressure. Even where a water company makes 
a contract with a municipality to deliver a supply of 
water to the city for fire hydrants at a specified pressure 
the company is not liable to an inhabitant of the city 
on that contract for a loss which he sustains through 
the company’s failure to perform. Hall vs. Passaic Water 
Co., 83 N.J.L. 771 (E. & A. 1912). 

“* * * Water companies sell a commodity and their 
rates have been established and approved by the Board 
of Public Utility Commissioners upon that basis, not 
upon the assumption that, without an undertaking to 
that end, they are responsible for fire losses. A way of 
business has grown up on that understanding. There 
are many companies whose function is to insure against 
fire, and the property owner may protect himself fully 
against fire loss by contract with those companies. In the 
making of such a contract the premium varies with the 
risk and with the character of the property insured, and 
the insurer may limit its liability. Water rates are uni- 
form; they do not rise or fall with the inherent danger. 
lf the principle for which appellant contends were the 
law there would be no predetermined limit of liability. 
There are large water companies and small water com- 
panies ; companies with ample supply of water and com- 
panies with limited and inadequate supply and perhaps 
with inability to increase the water resources ; companies 
of such size that a considerable verdict against them 
for a fire loss would bankrupt them or leave them insuf- 
ficiently financed to meet the general needs of their com- 
munities. Important as is a sufficient flow of water, under 
adequate pressure, for fire purposes, that is not the only 
use, nor, indeed, the most imperative use, for which 
a municipality needs water. 

“If such a broad liability as that sought by the plain- 
tiff were established, the ensuing litigation weuld doubt- 
less be great. Fire insurance companies, entitled to sub- 
rogation to their insureds’ claims could if they would, 
sue, whether successfully or not, upon settling a fire 
loss with their insureds in accordance with their con- 
tract liability. No one can foretell the degree of con- 
fusion which would follow so revolutionary a decision ; 
a decision which would work backward as well as for- 
ward; it would unsettle the past as well as be effective 
in the future. * * * *.” 
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plished in four steps, as shown in the key. 
To find the flow in a given channel, a line 
is drawn through Depth (of flow) and 
Width to pivot line A, a second line 
through A and Roughness to pivot line B, 
and a third line through B and Slope to 
Flow. If desired, Area is calculated separ- 
ately, and a line drawn through Area and 
Flow to determine Velocity 
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To find the required channel dimen- 
sions for a given flow, proceed in the re- 
verse order. If velocity is a controlling 
factor. a line through Velocity and Flow 
determines the Area necessary. Then draw 
a line through Flow + Slope (assumed ) 
to pivot line B, and a line through B and 
Roughness locates a point on A. By ro- 
tating a straightedge about this point, a 
suitable combination of Depth and Width 
is found. It may be necessary to select a 
different slope and repeat the calculation 
if the required area cannot be obtained. 
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UNICIPAL water consumption 

will vary as influenced by a mul- 
tiplicity of factors. Most will agree 
that the following, among others, 
have their effects: 

1. Climate, encompassing rainfall, 
temperature, atmospheric conditions. 

2. Size of community. 

3. Type of community. 

4. Cost of water and related ef- 
fects of metering. 

5. Water quality. 

6. Availability of water. 

Where industrial consumption is 
large in relation to the over-all water 
use, it may well overshadow the other 
variations ; the use curve may reflect 
the business cycles. Breaking down 
the water uses to the domestic portion 
only would remove the major business 
influence, but statistics regarding the 
household fraction are scarce and 
probably none too reliable. 

This report attempts to isolate some 
of the variables and to illustrate their 
effects on water consumption. 


Method 


In evaluating statistics of this type 
it is essential that a large number of 
entries be utilized to reduce to a 
minimum the effects of individual 
variations upon the general trend. In 
this fashion, reasonable base statistics 
may be evolved and the major influ- 
encing factors detected. 

The source data for this evaluation 
were two municipal water supply in- 
ventories “)  ) issued by the U. S. 
Public Health Service. These inven- 
tories contained data current as of 
1954 and included all communities 
of 10,000 population and over, a 40 
per cent sample of communities hav- 
ing populations 5,000 to 10,000, and 
water districts or companies serving 
a like population range. Some 1,532 
entries were recorded. 

The entries selected for the present 
evaluation included those that pro- 
vided complete data on population 
served, average daily output, number 
of services, and number of meters. In 
a very few instances, small communi- 
ties reporting high per capita usage 
(for example, over 1,000 gpd), ap- 
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parently resulting from industrial de- 
mand, were omitted. The entries that 
fell within the specified reporting 
group totaled 1,474. 

The statistics were developed to 
depict water consumption by states, 
by state groupings, and for the over- 
all reported data. These have been 
correlated with various factors to de- 
tect. relationships influencing the vari- 
ation in water consumption. To illus- 
trate the effect of community size, the 
entries were tabulated by population 
groups as follows: 5,000 to 9,999, 
10,000 to 24,999, 25,000 to 49,999, 
50,000 to 100,000, and over 100,000. 


Area: 


The entries within these groupings 
were further separated by per cent 
metered, as follows: 0 to 50 per cent, 
50 to 95 per cent, 95 to 99 per cent, 
99 per cent and over. To demonstrate 
regional differences, the states were 
grouped by geographical areas as es- 
tablished by the U. S. Census: 


States 


Me., N.H., Vt., Mass., 
Conn., R.I. 

N.Y., N.J., Pa. 

Del., Md., D.C., Va., 
W. Va., N.C., S.C., 
Ga., Fla. 


New England 


Middle Atlantic 
South Atlantic 
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Per Capita Water Consumption, by States 
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mgd 





195 349 
370,030 


571,325 


2247.55 
305,209 
48.900 


> a7 


Odd 
9? 2? 
Udé 525 


879,45 
? 707.185 
740,374 
667,500 
48 100 


476 363 
4873 578 
349 550 
93,300 


495 997 


404 622 
4 0 217 


727 


53.00 
13.45 
48.06 
23.99 
16.49 


141.55 


270 
62./0 


42.36" 
42.44 
42.44 
52.76 
50.16 
17.91 
36.6! 
39.45 
30.89 
26.56 


45.45 
55.22 
42.36% 
42.44 
42.368 


30.37 
24.99 
52.86 
40.15 

4.88 


22.30 
8.8! 
42.36 
45 86 
14.4 


39.45 
49.76 
16.89 
37.73 
31.94 


26.92 
42.33 
42.367 
47.49 
19.97 


49.92 
30.54 
12.63 
42.36" 
42.63 
35.18 
43.36 
30.57 
13.93 





Ohio, Ind., Ill, Mich., 


Wisc. 
Ky., Tenn., Ala., Miss 
: S.D., 
Kan., 


East North Central 


East South Central ; 

West North Central Minn., N i 
Iowa, Nebr., 
Mo. 

Ark., La., Okla., Tex. 

Mont . Wyo., Idaho, 
Colo., Utah, Nev., 
N.M., Ariz 

Wash., Oreg., 


West South ( entral 
Mountait 


Pacific Calif. 
Results 


Table 1 shows state totals, 
the number of entries reporting, esti- 


with 


Water & Sewace Works, May, 1957 


mated population served, average mil- 
lion gallons daily use, gallons per 
capita per day, and average annual 
state precipitation’. A total of 1,474 
entries were recorded serving an esti- 
mated population of 94,844,900, with 
an average of 143 gpced. The state 
averages ranged from 352 gpced for 
Nevada (3 communities) to 90 gped 
for Arkansas (19 communities). The 
average state precipitation ranged 
from 8.81 inches per year in Nevada 
to 55.22 inches in Louisiana. 


CAPITA WATER CONSUMPTION 


To depict the influence of popula- 
tion and the effect of metering, Table 
2 was developed. Here, all entries 
are segregated into population groups 
No. 1 to No. 5 and into the indicated 
per cent metered categories. 

In the 0 to 50 per cent metered 
category, the population groups 
showed no firm trend, the average 
within the category being 174 gpcd. 
The 50 to 95 per cent metered cate- 
gory showed a marked reduction in 
consumption in all population groups, 
with the larger cities (group No. 5) 
having the highest per capita con- 
sumption within the category. The 
trend towards lower consumption 
continued in the 95 to 99 per cent me- 
tered category, dropping to an aver- 
age of 140 gped. The usage variation 
in population groups was slight for 
all groups except No. 5, where the 
149 gpcd was 26 gallons higher than 
the runner up. The over 99 per cen: 
metered category showed an over-all 
reduction in unit water consumption, 
although the trend was not uniform 
in all groupings. 

Water consumption by population 
groups as noted in the composite data 
was 129 gped for group No. 1, 134 
for No. 2, 133 for No. 3, 129 for No. 
4, 150 for No. 5. The marked in- 
crease of population group No. 5, 
with exception of the 0 to 50 per cent 
metered category, appears to be con- 
sistent and significant. 

The composite categorical results 
show 0 to 50 per cent metered, 174 
gped ; 50 to 95 per cent metered, 146 
gallons; 95 to 99 per cent metered, 
140 gallons; and over 99 per cent 
metered, 131 gallons. (See Fig. 1) 

Regional summations are depicted 
in Table 3 and Fig. 2. The lowest 
average per capita daily consumption 
of 115 gallons was reported by the 
East South Central region, followed 
closely by the New England region 
with 117 gallons. The highest per 
capita demand at 211 gpd was record- 
ed by the Mountain region. 

In an effort to delimit water usage 
in accordance with precipitation sta- 
tistics, Table 4 was developed. The 
States were grouped in broad precip- 
itation ranges as indicated and the 
median State value for consumption 
presented. This showed a downward 
trend in water use as precipitation 
increases as is illustrated in Fig. 3. 
To further limit the data, similar sta- 
tistics for the domestic consumption 
were likewise tabulated. An initial 
trend was detected but it was not 
consistent. 
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Discussion 
Evaluation of Base Data 


One of the principal considerations 
in the utilization of data is reliability 
of the initial compilation. The data 
used in preparing the inventories on 
which this report is based were as- 
sembled originally from previous tab- 
ulations developed by the Public 
Health Service in cooperation with 
the State Health Departments, the 
most complete being the 1949 unpub- 
lished inventory, and from other 
available sources. These data were 
then forwarded to the regional offices 
of the Public Health Service, from 
where they were sent to the State 
Health Departments. 

In virtually all instances, the states 
referred the data to the local facility 
for check, review, correction, and 
completion by local officials. The data 
received reviews at all levels and 
questionable items were returned to 
the states and local facility for ulti- 
mate clarification. It is recognized 
that some errors do persist, but it is 
believed these are minor and do not 
influence the conclusions. On the oth- 
er hand, the data represent probably 
the most reliable information to date. 

Another factor of consideration is 


FIGURE 2 


the equipollence of comparative sta- 
tistics. In all instances are statistics 
of equal value being utilized. It is 
necessary to consider, when compar- 
ing gross per capita consumption 
values, the number of communities 
reporting and the population group- 
ing, and to recognize inherent differ- 
ences that may occur. 

It has been estimated“? that about 
17,000 communities in the United 
States in 1954 had public water sys- 
tems serving approximately 115,000,- 
000 people. The 1,474 communities 
of this study represent nearly 9 per- 
cent of the municipalities and 83 per- 
cent of the total estimated population 
served. The per capita consumption 
of the sampled group was 143 gpd. 
This compares with 149 gpcd_re- 
ported for 570 communities of 25,000 
population and greater, and an esti- 
mated 140 gpced for all 17,000 public 
water supplies®). Again it is cau- 
tioned that these variations are prob- 
ably due to population selection. 


Comparison of 1948 
and 1954 Inventories 


The following depicts comparative 
water consumption by stated popula- 
tion groupings in 1948 and 1954: 


Average Demand, gpcd 
Pop. Group 1948" 1954 
5,000 — 9,999 114 129 
10,000—24,999 123 134 
25,000—49 000 127 133 
50,000—1 00,000 121 129 
Over 100,000 157 150 
Total 142 143 


The average water consumption in 
1948 was 142 gpcd, whereas the 1954 
average was 143 gpcd. It is interest- 
ing to note that in 1948 the water 
consumption of the smaller communi- 
ties (5,000 to 10,000 population) was 
114 gped as compared to 157 gpced 
in communities of over 100,000 pop- 
ulation. The 1954 statistics indicate 
an increase in the water consumption 
of the smaller communities, but a re- 
duction in the largest population 
group. This may be significant and 
indicate a leveling in water consump- 
tion of communities. Decentralization 
of industry definitely would hasten 
this trend. The use of municipal wat- 
er by industry has been pointed out 
by Picton, who states that 20 per- 
cent of the manufacturing industry 
is served by public systems. 

In 1948 the population group 5,000 
to 100,000 reported an average con- 
sumption of 122 gped, whereas sim- 
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per cent metering increased. For ex- 
ample, in group No. 1 the range was 
from 182 to 119 gpcd; the totals 
ranged downward from 174 to 131 
gped. On the basis of these data, 100 
per cent metering of unmetered sup- 
plies would result in water savings 
exceeding 25 per cent. Others have 
noted similar savings in specific in- 
stances. It was reported™® in 1938 
that Jackson, Miss., had experienced 
a 30 per cent decrease in water com- 
sumption statistics from numerous 
individual cities also indicates that 
metering tends to control water con- 
sumption. Yet some communities ex- 
periencing expanded industrialization 
have shown increasingly larger per 
capita water use even though foo 
per cent metered. 


TABLE 2 
Municiple Water Consumption by Percent Metered and by Population Group 





Municipelities 


Code Number 





Population 
Group 





Metered 0.50% 
Number 
E.P.S.* 1,452,224 15,374,760 
A.D.O 273,76 2,611.45 
Gped 189 170 

Metered 50-95% 
Number 53 76 14 
E.P.S 506, 780 1,485,941! 8,077,747 

A.D.O 62.63 191.55 1,255.50 1,898.95 

Gpcd 124 129 | 155 146 


Metered 95-99% 
Number 38 55 ] 24 171 
E.P.S 312,864 1,013,859 1,879,367 1,732,936 9,830,772 14,769,798 
A.D.O 38.03 121.73 231.26 211.42 1,464.24 2,066.68 


Gped 122 120 123 122 149 io Regional Influence 


Table 3 depicts municipal water 

949 use by regions. This type of break- 
48,059,004 down brings out the influence of cli- 
6,282.93 mate and industrialization. The hu- 


Meter over 99% 
Number 211 434 159 79 66 
E.P.S 172 7,984,950 6,814,232 7,209,252 24,167,798 
A.D.C 1,017.17 870.89 865.45 3,305.57 
127 128 120 137 131 


637 

11,936,974 
1,604.2) 

134 


250 119 115 
11,091,469 

1,477.71 

133 


1,474 
11,221,497 57,451,077 94,844,900 
1,443.86 8,636.76 13,567.52 
129 50 143 





Estimated population served; A.D.O. = Average daily Output; Gpcd = Gallons per capita per 


ilar 1954 statistics showed 132 gpcd, 
yet the group over 100,000 popula- 
tion dropped from 157 to 150 gped. 
Thus, it must be concluded that, on 
the average, consumption in com- 
munities less than 100,000 population 
had increased slightly, in communi- 
ties greater than 100,000 consumption 
had decreased slightly, and the over- 
all average, based upon these statis- 
tics, showed little change. 

However, probably even more im- 
portant is the fact that in communi- 
ties over 10,000 population (all com- 
munities in this grouping included in 
both 1948 and 1954 inventories) the 
estimated population served increased 
60 per cent in the short span of six 
years as result of increase in popula- 
tion and servicing of suburban areas, 
and the total water demand showed a 
corresponding increase. 

The reduction of per capita water 
use in communities may result from 
temporary climatic influence, better 
plant and system management, and 
conservation measures, particularly 
in industrial processing. An effective 
leak detection program, stepped-up 
plumbing inspections, and metering 
is reported‘®) to have reduced water 
waste in Chicago by 390 mgd. From 
1930 to 1954 the average consump- 
tion per person was reduced from 300 
gallons to 234 gallons. There would 
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appear to be room yet for additional 
savings in waste water. 

Others have reported trends that 
appear contrary to the foregoing. No 
doubt, local conditions play the all- 
important role. For example, Poole‘) 
reports for Indiana that water con- 
sumption is increasing at the rate of 
2.1 gallons per person per year, and 
that in cities above 100,000 the rate 
of increase is 3.3 gallons per year 
while in cities between 25,000 and 
100,000 the increase is 2.3 gallons 
per year. 


Water Companies 


It was noted that entries not com- 
munities as listed in the United States 
Census (such as water districts, coun- 
ty systems, and water companies 
serving a group of communities) re- 
ported relatively low consumption 
figures. An average of the 71 report- 
ing was 114 gpced as compared to the 
total average of 143 gpcd. Because 
these entries may serve areas not 
classified as urban, the low per capita 
consumption might result from the 
lack of industry in rural areas. 


Effect of Metering 


Metering seemed to have a pro- 
nounced effect. Generally, per capita 
water consumption was downward as 


mid east (New England, South At- 
lantic, and East South Central 
groups) reported an average con- 
sumption of 125 gpcd or less. The 
Middle Atlantic, West North Central, 
and West South Central groups re- 
ported per capita daily consumption 
from 131 to 137 gallons. The Pacific 
states showed 161 gallons, East North 
Central 163, and the Mountain states 
211. 

The influence of industrialization 
may be assumed to have raised the 
water needs of the East North Cen- 
tral states, whereas the dry climate 
of the Mountain states also increased 
water consumption, probably as re- 
sult of irrigation and air conditioning 
demands. 

In an effort to more clearly evalu- 
ate climate, the states were considered 
according to increasing annual aver- 
age precipitation (precipitation val- 
ues shown in Table 1). Nevada, the 
lowest state with 8.81 inches of rain, 
reported the highest per capita con- 
sumption of 352 gallons per day. 
Utah, second with 12.63 inches, re- 
ported 268 gallons, the second high- 
est. The trend thereafter was not 
consistent, although generally down- 
ward. However, the most humid 
states, being in the South, also are 
the states with the highest tempera- 
tures, which may cause greater water 
use resulting from air conditioning 
demands. 

Table 4 gives a brief summary of 
these results. With the six states hav- 
ing rainfall of less than 15 inches, the 
median consumption was 210 gpcd. 
The trend shown is downward, so 
that with the eleven states having 
rainfall greater than 45 inches, the 
consumption was 119 gpcd. 





FACTORS INFLUENCING 


Only 162 communities reported on 
the domestic portion of their water 
consumption. These statistics are in- 
cluded in Table 4. Of five states re- 
porting less than 15-inch rainfall, the 
median domestic consumption was 92 
gped. The consumption —— 
sharply to 55 gallons in the 15- to 
25-inch rainfall group, but no firm 
trend thereafter is indicated. For eight 
states having rainfall exceeding 45 
inches, the per capita domestic con- 
sumption was 64 gpcd. As previously 
mentioned, high temperatures of the 
humid states* may have caused this 
increase in consumption. 

An additional evaluation of the re- 
ported domestic consumption statis- 
tics showed") that within each pop- 
ulation class-percent metered cell, 
those cities in the lowest precipitation 
group (10 to 25 inches per year) 
had the highest domestic consump- 
tion. However, there were no con- 
sistent differences in domestic con- 
sumption among the other precipita- 
iion classes. 

An interesting method of analyzing 
the effect of weather and climate on 
water consumption of a given com- 
munity has been presented by Lead- 
beater), He devised a formula that 
provides for rainfall, temperature, 
relative humidity and number of wet 
days, and claims that rainfall is the 
factor having the most influence ; the 
lower the rainfall, the greater the con- 
sumption. The data herein tend to 
confirm this reasoning. 


Summary and Conclusions 


Municipal water facility data as of 
1954 from 1,474 community entries 
having 1950 United States Census 
populations of 5,000 and greater and 
were analyzed to indicate some fac- 
tors that may influence average daily 
per capita water consumption. Other 
pertinent items and comparisons are 
noted. 

The following conclusions may be 
drawn : 

1. The average daily per capita 
demand jor the 1,474 entries serving 
94,844,900 persons was 143 gallons 
in 1954. 

2. The population of the communi- 
ty affected the consumption. The 
5,000 to 100,000 population group 
averaged 132 gpcd. The consumption 
of cities over 100,000 population was 
higher, at 150 gpcd. 

3. Water districts and water com- 
panies serving groups of communi- 
ties reported a iow consumption of 
114 gped. 

4. The average demand of entries 
with populations ranging from 5,000 
to 10,000 was 122 gpcd in 1948, as 
compared with 132 gpced in 1954. In 
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cities over 100,000 population, the 
demand was 157 gpcd in 1948 and 
150 gped in 1954. Considering all 
municipalities over 5,000 population, 
the average consumption was 142 
gped in 1948, as compared to 143 
gped in 1954. 

5. During the short period of 6 
years (1948 to 1954) the estimated 
population served by municipal water 
systems of communities having pop- 
ulations greater than 10,000 increased 
60 per cent, with a corresponding in- 
crease in water consumption. 

6. The average per capita munici- 
pal consumption decreased as the 
per cent metered category increased. 


It appears that metering of a water 
supply might result in an over all 
reduction in unit water use of over 
25 per cent. 

7. Regional grouping of statistics 
brought out the variations in the 
several parts of the country. The 
East South Central states were low- 
est, with 115 d; the Mountain 
states were highest, with 211 gpcd. 
The industrialized East North Cen- 
tral states were second highest, with 
163 gallons, followed closely by the 
161 gallons of the Pacific states. 

8. The average per capita consump- 
tion for states ranged from 353 gpcd 
for Nevada to 90 gpced for Arkansas. 





TABLE 3 


Per Capita Water Use by Geographical Regions* 


No. of 


Region Communities 


Population 
Served 





Consumption 


mga 





New England 153 
Middle Atlantic 260 
South Atlantic 150 
East North Central 301 
East South Central 84 
West North Central 154 
West South Central 159 
Mountain 59 
Pacific 154 
Total ao 


*U. S. Census regions. 
tAverage. 


7,061,102 
23,071,030 
10,480,272 
21,039,082 

4,522,229 

6,910,045 

7,933,631 

2,555,745 
11,271,764 

94,844,900 ~ 


828.64 
3,164.04 
1,314.67 
3,421.91 

518.09 

905.29 
1,059.98 

538.57 
1,816.33 

13,567.52 
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204 FACTORS 
Those states with the lowest annual 
precipitation reported the highest per 
capita demand. There is a tendency 
for the per capita consumption to de- 
crease as the annual precipitation in- 
CcCTeases 


) Domestic water use was high 


INFLUENCING 


(92 gpced) in states having less than 
15 inches annual precipitation. The 
domestic consumption decreased to 
55 gped in states with annual rain- 
fall ranging from 15 to 25 inches; 
with increasing rainfall the demand 
showed but slight variation. 





TABLE 4 
Water Consumption in Gallons per Capita per Day as Related to Precipitation 


No. 
No. States Communities 


Reporting Reporting 


Water Consumption, 
Median of 
State Average, 


Precipitation, 
State Average, 


(a) TOTAL MUNICIPAL WATER CONSUMPTION 


210 
156 

42 
139 


(b) DOMESTIC MUNICIPAL WATER CONSUMPTION 





PER CAPITA WATER CONSUMPTION 
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Asphalts As 
Protective Coatings 


Clarification of an earlier statement. 


\ discussion of the problem of sul- 
fides in sewers was published in 
Water and Sewage Works in March, 
1956 (pp. 133-136). A statement was 
there made by the author, Richard 
Pomeroy of Pasadena, Calif.,about the 
amounts of water which may be ab- 
sorbed by asphalt under some con 
ditions, with inferences drawn there- 
from as to the ability of asphalt to 
protect metal or concrete against cor 
rosion 

Che 
clarification 
submitted 

‘It is 


statement of 
Pomeroy has 


following is a 
that Dr. 


that the kind of 
been applied to pipe in 


truc asphalt 


coatings that have 


many cases have afforded sparce to poor 


Chere are no cases of long-time 
with asphalt coat 


protection 
successful experience 
ings under conditions such as might exist 
containing hydrogen sulfide. 
it does appear that a statement 
the March 1956 issue 
was broad. It im 
plied asphalts on the 
basis of an extreme case of water absorp 
tion, considerably beyond the range of 
other data on water absorption by asphalts 
differences between dif 


mm a sewer 
However 
in my article in 


of this magazine too 


judgment of all 


There are large 
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ferent asphalts, depending upon source, 
processing, and compounding, and there 
are corresponding differences in the degree 
of protection against corrosion that dif- 
Richard Pom- 

Engr., Pas 


provide.” 
Chemical 


asphalts 
eroy, Consulting 
adena, Calif 


Robt. Harris Heads 

PHS Federal Assistance 
Program for Sewage Works 
This year's funds will be used up 

Robert Harris of Bethesda, Md., 
has been appointed Chief of the 10- 
year, $500-million program of fed- 
eral assistance to municipalities for 
the construction of sewage treatment 
facilities. Mr. Harris has been in the 
Public Health Service since 1949 and 
was formerly with the Kentucky 
State Health Dept. 

According to Mr. Harris, the cur- 
rent year’s $50 million fund will be 
used up by the end of the fiscal year. 
Requests for this year have already 
amounted to $80 million for some 831 
projects having an estimated total 
cost of $430 million. 

Initial grants to more than 210 
applicants in 38 states amount to 
$17.5 million and grant approvals are 
now being made at about $3 million 
a week, 


ferent 


U. S. Companies Help 
Train Israel Engineers 


Mr. Moshe Nave, Israeli water- 
works engineer (left) is being trained 
at De Laval Steam Turbine Co. plant 
in Trenton, New Jersey, U. S. A. in 
the latest techniques of installation, 
repair, and maintenance of water- 
works pumps. 


Israel, largely dependent on water 
from deep wells for agricultural, 
domestic, and industrial uses, has over 
500 deep-well pumps in operation. 
Mr. Nave directs 12 field crews of 
the Mekoroth Water Company in 
Israel. On his return to Israel, Mr. 
Nave will instruct personnel there 
on techniques he learned in the U. S. 





’ 
out Raising Water Hates 


ATER METERS constitute a 

type of mechanism common to all 
water departments, whether they have 
large or small plants, surface water 
or ground water sources, or just 
pump the water to a tower or storage 
basin. 

These meters, because of their very 
function, may be considered as “em- 
ployees” of the department. Just as 
insurance companies depend on their 
local agents to make monthly collec- 
tions, the grocer depends on his cash 
register to record every sale, and the 
service station owner depends on his 
gasoline meters to register the small- 
est delivery accurately, water depart- 
ments depend on their meters to re- 
cord accurately and completely, the 
smallest—and the largest— delivery 
of their product to the customer. In 
fact, in most cases it is the meters that 
record the revenue that pays for 
wages, repairs, replacement of worn 
out equipment, construction of new 
mains, and the many other things in- 
volved in operation of a water system. 


Mechanical Employees 


These mechanical “employees,” 
however, are usually looked at only 
once a month, and then only to read 
the accummulated revenue, not to 
check their efficient functioning. In 
many instances poor functioning of a 
meter is never detected until it ceases 
to function at all, despite the fact that 
long before many meters turn over 
for the last time they fail to register 
that small flow of one gallon per min- 
ute or less. In other words, it has be- 
come an ill employee who is only 
working part-time. 

Proper meter maintenance is an 
obvious remedy. A properly maintain- 
ed water meter is an accurate device 
and as such is fair to both the cus- 
tomer and city alike. In any event 


Ed. Note: This paper was presented by 
the author at all the district meetings of 
the Missouri Water & Sewage Conference 
and at the annual joint meeting of the 
Missouri Sect. AWWA and the Confer- 
ence. It was released for publication in 
Water & Sewage Works 














by RAYMOND F. BISHOP 

Mr. Bishop is Superintendent of the Board of 
Public Works in Bonnville, Mo. In this article 
he presents sound arguments for the impor- 
tance of a meter maintenance program. 





the chances of the customer being 
overcharged are negligible, as a neg- 
lected disc-type water meter usually 
runs slow rather than fast. 

In other words, if the meter is not 
registering the small flows (and that 
is the most common defect), a %- 
gpm leak in a toilet flush box will 
cost the department 360 gpd, or 10,- 
800 gallons per 30-day month, or 
130,000 gallons per year. 

Many meters that have been in 
service for five years will not regis- 


ter this flow. Nevertheless, from 11 
to 15 per cent of all water used in pri- 
vate homes flows at a rate of 14 gpm 
or less, and 25 per cent at 1 gpm or 
less. Without this low-flow registra- 
tion a dripping faucet may cost the 
department 5,000 gallons per month. 

One city provided a startling ex- 
ample of the foregoing point. This 
city removed forty 54-inch meters 
that had been in service five years 
and made a flow test on them. Of 
these, 36 would not move at all on 


SMALL BUT EFFICIENT meter repair shop makes for efficient ese of pumped 
water and provides for full revenue collection. 


- 
‘ 
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INCREASE REVENUE WITHOUT INCREASING 





TABLE | 
Free Water Furnished Customer When Meter Registers Inaccurately 


Meter 
Registration, 


o/ 
fe 


Days per 
Year 


19 
38 
57 
77 
97 
105 
129 
146 
164 
182 


Water Furnished Free J 
Gallons per 
1,000 Gallons 

Used 


50 

100 
150 
200 
250 
300 
350 
400 
450 
500 





the '4-gpm flow and the remaining 
four were completely dead on both 
the %4-gpm and the 1l-gpm flows. 
Why should a homeowner call a 
plumber for that dripping faucet or 
leaking toilet flush box when his 
meter will not register the flow caused 
the leak ? 

\nother city found a 5/7 per cent 
of water. A leak survey was 
made and other steps were taken to 
find this unaccounted-for water. Fin- 
ally, all meters were brought in for 
test. Many were completely dead; 15 
to 20 per cent were found to be slow. 
\fter testing, cleaning, and repair- 
ing, the meters were replaced in the 
system ; all but 18 per cent of the fil- 
tered water was accounted for, with 
a net gain of $4,000 in the first five 
months. 


by 


loss 


Other Costs Involved 


Although pumping cost increases 
are an important factor necessitating 
reduction of water system losses, 
there is another important element— 
the savings in chemicals, machinery 
wear, etc., not only in the water plant, 
but also in the local sewage plant— 
when these waste losses are cut to a 
minimum. 

All meters should test at least 90 
per cent on the 4-gpm flow. Surveys 
show that more than 2,000 mil gal 
daily of water are wasted or other- 
wise unaccounted for in this country 
each day. Most of this could be con- 
trolled by proper metering and ade- 
quate maintenance. Any local water 
shortage or sizeable waste flow calls 
for a complete meter testing program 
to determine where the excessive 
flows are and to insure proper pay- 
ment for the water used. 

No meter should be in service more 
than ten years: the average should be 
five years, depending on the type of 
water in the system. Metering alone 
is not enough: Installation of a meter 
does not mean the end of all troubles; 
as metering efficiency decreases, reve- 
nue and net earnings go down. It is 
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at this point that most people begin 
to think about increasing water rates, 
whereas many times it would only 
be necessary to inaugurate and main- 
tain a proper testing and meter repair 
program, which should be an integral 
part of any water system. 

Water meters are mechanical and, 
therefore, need attention. It is not 
easy, usually, to get the city officials 
to raise water rates, but they will buy 
test equipment and meter repair parts. 


Results of Meter Maintenance 


A meter testing program was set 
up at Boonville, Mo., several years 
ago with the goal of removing, test- 
ing, cleaning and repairing all meters. 
At the time this article was written 
1,100 of the 2,000 meters had been 
tested and repaired. The maximum 
service time was 32 years, the mini- 
mum five years, and the average ten 
years. The average results for these 
1100 meters were as follows: 


Accuracy 
82% 
71% 
52% 
68%, 


Flow Rate 
12 apm 
| gom 
/4 gpm 

Average 


This meant a loss in water and reve- 
nue of 32 per cent. 

At an average cost of $6.25 per 
meter for parts and labor, meters 
were removed, cleaned, repaired, 
tested and replaced. Tests after re- 


WATER RATES 


pair indicated the meters to register 
as follows: 


Flow Rate 

12 gpm 

| gpm 

V4 gpm 99% 

Average 100% 

At present rates in Booneville this 
meant a saving in water of 32 gal- 
lons for each 100 gallons used, or an 
actual gain in revenue of 1.6 per cent 
for each 100 gallons delivered. The 
minimum charge is $1.13 for 2,250 
gallons, and with the unrepaired me- 
ters this meant that although 2,970 
gallons were being delivered only 
2,250 gallons were being paid for. In 
other words, customers were being 
given free, 720 gallons per month. 
The revenue thus lost amounted to 
$0.36 per month on each minimum 
customer. Projecting this over the 
1,100 meters repaired, based on the 
minimum bill, the savings in water 
was 825,000 gallons per month, or a 
net monthly gain in revenue of 
$412.50. 

This leaves no doubt as to the im- 
portance of a meter maintenance pro- 
gram, even in a small system. 

How much water is a water utility 
giving away each month? Table 1 
gives the amounts of water given 
away without revenue for each meter 
under various conditions of meter in- 
accuracy. Obviously, this may be a 
large proportion of a system’s water 
shortage. As mentioned previously, 
more than 2,000 mgd of water are 
being wasted across the nation. 


Accuracy 
100% 
101% 


Summary 


It is recommended that any water 
superintendent know his water me- 
ters, and keep a record of each in- 
cluding the date installed, size, flow, 
serial number and location. Also, 
when the meter is removed for test 
that a record be made of its flow be- 
fore cleaning and after cleaning and 
repair, its time in service, the amount 
registered between tests, the parts 
used, the reason for test, and the total 
cost of repairing and replacing. 

Water is cheap—too cheap—but 
not so cheap that it should be thrown 
away. 





List of USPHS Research Grants 


A list (No. 4) of PHS research 
grants awarded in water supply and 
water pollution control studies from 
July 1 to Dec. 31, 1956, is now avail- 
able. The list includes the names of 
the various colleges and universities 
in each state which have received 
grants. Also included in the listing is 


the name of the director of the re- 
search project, the title of the re- 
search project, and the amount of 
the grant. Seventy-two grants are in- 
cluded in the list. A copy of the list 
may be obtained from Harry A. 
Faber, Research Coordinator, Offices 
of Engineering Resources, Div. of 
San. Engr. Services, U. S. Public 
Health Service, Washington 25, D.C. 
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LA MARIPOSA water treatment plant for Rio Tuy, which runs behind mountains in background. 


Caracas, Venezuela 


New Water Supply from Rio Tuy 


ARACAS undoubtedly is one of the 

fastest growing cities in the world. 
To illustrate the point: In 1952 its 
rate of increase of population was es- 
timated to be approximately 7.64 per 
cent per year. As it happens, the total 
population of the Metropolitan Area, 
being about 400,000 in 1941, has since 
reached over one million people in 
the year 1956. It can easily be im- 
agined that the water works con- 
structed in the late 40’s, designed for 
a population of 739,000 people by the 
year of 1980, have fallen far too 
short in their aim and are unable to 
meet even the present demand. 


New Supply Needed 

The city of Caracas is located in 
the Guaire River Valley, at an aver- 
age elevation of 3,000 feet and more 


above sea level, surounded on all 











by ING. ANDRES MARCANO-COELLO 


Mr. Marcano-Coello is Chief of the Treatment 
Plant Division of the National Institute of Sani- 
tary Works, Caracas, Venezuela. 





sides by steep mountains. The exist- 
ing water works have been using up 
practically all the available sources 
within the river watershed, as well 
as the upper region of the Rio Tuy, 
tapped and diverted at an elevation 
of 5,600 feet at a distance of some 37 
miles from the outskirts of the city. 
To meet the problem at hand, En- 
gineers of the National Institute of 
Sanitary Works studied different pos- 


sible sources for a new water supply 
outside the Guaire River watershed, 
finally reaching the conclusion, that 
pumping from the middle section of 
the Tuy River, would be the most 
favorable solution. 

The system, now already in opera- 
tion, is pumping water at the rate of 
47,600 gpm. against a total static 
head of 3,120 feet (total dynamic 
head of 3,490 feet). 
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The water is taken from a river in- 
take constructed at an elevation of 
433 feet, pumped through a 49-in. 
diameter steel pipe by means of one 


NEW WATER SUPPLY FROM RIO TUY 


low-lift and four high-lift pumping 
stations, to the high point of the 
system at “Cortada del Guayabo” 
(Elevation 3,553 feet), from there 


Rio Tuy to La Mariposa. 


t Elev 


433 ft and rises to 3470 ft 


TRANSMISSION line (48-in) is set by winch operated cable carriers. 
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Coello was born in the town of Caru- 
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his primary and secondary education at 
the Liceo Andrés bello in Caracas and 
then studied engineering at the Central 
University, also in Caracas, graduating 
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from 1948 through 1951. On his return 
to Venezuela, he joined I.N.O.S. (Na- 
tional Institute of Sanitary Works) as 
an engineer, where he now holds the 
post of Chief of the Treatment Plants 
Division. 


passes through a one mile long tun- 
nel of 78-in. diameter to connect with 
the El Valle river, follows the open 
river bed for about 4.5 miles to reach 
the Mariposa reservoir, from where 
it is sent to the Mariposa Water 
Treatment Plant, located at a distance 
of about 3/4 of a mile from the res- 
ervoir, and then passed on to the con- 
sumers. 


Details of the Project 


The river intake is located at a dis- 
tance of some 25 miles from the city 
outskirts; consists of a 7 feet high 
weir across the river and a lateral 
intake protected by steel bars. A cir- 
cular gate equipped with an electric 
motor is provided on the side nearest 
to the weir, to permit the flushing- 
out of sediments. The gate is designed 
to open automatically in case of high 
waters, so as to avoid flooding of the 
properties surrounding the intake. 

Two 48-in. diameter concrete pipes 
convey the water by gravity to a low- 
hft pumping station, located about 
800 feet from the river side. This 
station lifts the water about 20 feet 
to the pretreatment installation. 

During the rainy season the Tuy 
River water is very muddy and 
carries great quantities of fine sand. 
During the dry season the hardness 
of the water increases to nearly 300 
ppm, resulting in an increased tend- 
ency towards calcium carbonate de- 
posits in the interior of pipes. To 
avoid wear and tear in the pumping 
units and to avoid rapid silting-up of 
La Mariposa reservoir, these settling 
basins with a total capacity of 1,428,- 
000 gal. and a retention period of 30 
minutes were designed and construc- 
ted near the river intake. Here also, 
recarbonation units have been in- 
stalled to apply CO, whenever 
deemed necessary, to reduce calcium 
carbonate deposit in the pipeline; as 
well as facilities to apply chlorine 
solution to eliminate the growing of 
slime in the conduits. The water so 
treated passes on to the suction-well 
of No. 1 high-lift pumping station and 
the start of the 49-in. diameter steel 
line. 





Transmission Line and 
Pumping Stations 


The steel pipe, with a total length 
of about 17 miles, is protected on 
the outside with a 1/8-in. thick coat 
of bitumastic and glass wool and on 
the inside with a 1/8-in. thick coat 
of bitumastic only, both applied by 
the hot process. 

Pumping stations No. 2, 3 and 4 
are spaced along the line in such a 
way that the difference in the dynamic 
level between each station is the same, 
thus all pumps have the same design 
load. There are four pumps in each 
station or a total of 16 pumps in all, 
each equipped with a motor of 3800 
hp. The control of the pumping opera- 
tion is handled automatically from 
No. 1 pumping station. 

Surge-towers are installed in the 
transmission line between the dif- 
ferent pumping stations. The flow 
between these and the next station is 
by gravity. Before the inlet to each 
station a small reservoir has been 
constructed, used for the installation 
of the control switches for automatic 
operation of the pumps. 

Between pumping stations No. 3 
and 4, a short tunnel, 575 feet long 
and 78-in. in diameter, was drilled 
through an intervening mountain and 
lined with plain concrete one foot 
thick. 

The pipeline ends at the south side 
of the mountain dividing the Tuy 
River and the Valle riversheds. Here 
a concrete lined tunnel, 78-in. in diam- 
eter and one mile long, conveys the 
water through a mountain and con- 
nects with El Valle river. From there 
on the open river bed is used for a 
stretch of about 4.5 miles to bring 
the water in to La Mariposa reser- 
voir. 


Reservoir and Treatment Plant 


The Mariposa reservoir is an earth 
dam, constructed during the late 40's, 
to store the water of El Valle and 
Turmerito rivers. It has a capacity of 
340 million cubic feet. In the past the 
dam has been regulating 7,900 gpm, 
now with the water pumped from the 
Tuy river it will have an output of 
55,500 gpm. The original service pipe 
from the reservoir to La Mariposa 
Water Treatment Plant has been 
changed from a 30-in. concrete pipe 
to a 72-in. steel pipeline, about 4000 
feet long. 

La Mariposa Water Treatment 
Plant was built in 1951 for treating 
the water from La Mariposa Dam. 
The plant employs coagulation, floc- 
culation, filtration and disinfection 
by means of chlorine. In view of the 
increasing demand, the plant output 
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PRESIDENT of Venezuela, Marcon Jiminez (3rd from left) and staff members at 
plant dedication Aug. 15, 1956. 


was rapidly increased up to a max- 
imum of 12,700 gpm. 

The original plant consisted of two 
rapid mixing units, two flocculation 
and two sedimentation basins, a re- 
carbonation unit and six rapid sand 
and gravel filters. Facilities were pro- 
vided for treating the water with 
aluminum sulphate, lime, activated 
carbon, activated silica, chlorine and 
carbon dioxide. The main buildings 
consist.of an Administration Build- 
ing, housing apart from the main con- 
trol centers of the plant, a fully 
equipped modern laboratory and a 
special building for the chemical feed 
apparatus, etc. 

During the operation for a period 
of five years it was found that the 
plant as built and utilizing only one 
of each of the pre-treatment units, 
was able to produce water of an ex- 
cellent quality with the existing six 
filters at the rate of 11,000 gpm. 

To increase the capacity of the 





AIR VIEW of Venezuela's booming capital city, Caracas. 


plant to 55,000 gpm, three new floccu- 
lation and three sedimentation basins 
were added, as well as an additional 
tank for recarbonation and 12 new 
rapid sand and gravel filters. As far 
as the chemical feeding equipment 
was concerned, it was only necessary 
to change the chlorinators and add a 
feeder for the application of polphos- 
phates. 

The contract of the completed new 
water works calls for an expenditure 
of 45 million dollars. In this price 
is included the cost of laying a new 
transmission line with a diameter of 
72-in., from the plant to the city, for 
a stretch of about 2.5 miles, and the 
installation of new water mains in the 
city proper, ranging in diameter from 
10 to 60 in. and a total length of 
about 44 miles. 

With the completion of the new 
water works, the city of Caracas will 
have a total water supply to meet the 
demand of 1,500,000 inhabitants. 


wv ee 
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WATER WORKS PRACTICES 








Corrosion—I 


What it is; what it does 


A... Basic Generalizations 


1 . . . DEFINITIONS 


a. Corrosion is defined simply as 
the act or process whereby a sub- 
stance is gradually eaten away. 

b. In stricter terminology, corro- 
sion is the act or process whereby a 
solid substance is “eaten away” in 
the presence of water, liquid or vapor. 

c. Actually, the basic reaction in 
the process of corrosion is one of 
solution followed by other physical 
manifestations. 

d. Erosion is also a process where- 
by a solid substance is gradually 
“eaten away”, but the mechanism is 
different and the process should not 
be confused with corrosion. 

(1) In the case of erosion, one 
solid substance is worn away by the 
impingement or rubbing of other sol- 
id substances thereon. Water may or 
may not be involved as the carrier of 
the impinging solids. 

(2) Typical of the erosion process 
is sand blasting, the wearing away of 
steps and the scouring action of sand 
on metals, concrete, etc. 

e. Corrosion is generally thought 
of in connection with metals, but con- 
crete will also corrode in the sense 
that its cementing substances will dis- 
solve in water or acids. 


2... UNDESIRABLE EFFECTS 
oF CORROSION. 

a. Destruction or deterioration of 
distribution system components. 

(1) Incrustation of metal pipe 
lines, causing loss of carrying capaci- 
ty and loss of head. 

(2) Weakening of pipe structures 
with resulting ultimate failure and 
leaks in main lines, in service lines, 
Ed Note: Dr. Symons is Executive Vice 
President and Editorial Director of the 
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In this series, Dr. Symons discusses water works practices 
in. the form of short school lectures, designed to assist opera- 
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this field. 





and in household piping and water 
heaters. 

(3) Weakening and failure of stor- 
age tanks resulting in leaks and pos- 
sible complete collapse. 

(4) Interference with the proper 
operation of water meters, both main 
line and household meters. 

(5) Interference with the proper 
operation of valves and hydrants. 

b. Deterioration of water quality. 

(1) The effects of corrosion may 
be evidences in water supply quality 
in several ways. 

. . . Turbidity may appear, espe- 
cially if corrosion products (incrusta- 
tion) is flushed from the walls of the 
pipe. 

. . » A color may be imparted to 

the water; iron picked up by corro- 
sive action may cause a reddish color 
if the iron is in colloidal form.—Cop- 
per dissolved from service or house- 
hold lines will impart a bluish cast 
to water. 
é, Tastes of an unpleasant me- 
tallic variety will be imparted to the 
water if the concentration of the me- 
tallic 1on exceed certain minimal val- 
ues. Water containing 0.5 to 2.0 mg 
per liter of iron has a sharp metallic 
taste; copper has a perceptible taste 
at 5 to 10 mg/L, while zine can be 
tasted at about 20 mg/L. 

(2) Undesirable effects on house- 
hold appliances and equipment result 
from the presence of dissolved metal 
ions in the water. 

. . . If iron is present in concen- 
trations greater than 0.3 mg/L, brown 
stains will appear on the bathroom 
and kitchen fixtures. 


. . . Copper in water will cause 
blue stains on bathroom and kitchen 
fixtures. 

(3) Some metal ions in solution 
adversely affect health and are con- 
sidered toxic when present in con- 
centrations above certain maximum 
limits. 

. . . Lead is the most harmful and 
any concentration higher than 0.1 
mg/L is unsafe for potable water 
supplies. 

. . » Copper should not be present 
in concentrations above 3.0 mg/L. 

. . . Zinc may be present in con- 
centrations up to 15 mg/L without 
harmful effects. 

.. « lron in water has no toxic 
effects but high concentrations of iron 
are said to cause constipation. 


B ... Theory of Corrosion 


1... GENERAL 


a. In the lecture on properties of 
water, it was pointed out that water, 
itself, may have chemical activity as 
an acid, as a base, as an oxidizing 
agent, and as a reducing agent. It was 
pointed out, also, that water has an 
ability to dissolve almost every sub- 
stance to some degree. 

b. Metals have a tendency to re- 
vert from the metallic form to the 
more stable forms of oxides, hydrox- 
ides, or salts, particularly in the pres- 
ence of moisture. 

c. It is these chemical characteris- 
tics of water and metals which are the 
basic factors in corrosion. 

d. In the case of cements, stone, 
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Fig. 1—TYPES of corrosion cells (After Eliassen and Lamb) 


Left—Impressed current cell: the current flow between the electrodes results in a los f metal 


Center—Galvanic Cell: the reactions at the electrodes are identical with those in ihe impressed current ce 


due + tha difference n electrode potentia rather thar © an external source 


zht—C f cell, the difference in electrode potentials re the differer 


entration 


etc., the tendency to corrode is sim- 
ply a manifestation of the solubility 
of that substance in water and that 
solubility may be affected by the pres- 
ence of hydre ven or other ions. 


FUNDAMENTAL THEORY 
OF METAL CORROSION 


a. The generally accepted theory 
of metal corrosion is that it is an elec- 
tro-chemical process in which four 
steps are involved. 

(1) Anodic reaction. 

(2) Cathodic reaction. 

(3) Depolarization. 

(4) Reaction of metal ions. 

b. Metals have a tendency to cor- 
rode or to go into solution according 
to the electrode potential of the metal 
in that solution. 

(1) When metals are listed in the 
order of that potential, the listing is 
termed the electro-motive force (emf) 
series, in which hydrogen is taken 
as zero. 

(2) The emf series for metals used 
in water works practice is shown in 


Table 1. 





TABLE | 


Electromotive Force Series 





Standard Electrode 
Potential — volts * 


E. at 25°C. 


Electrode 


Metal Reaction 





Magnesium Mgq—Ma 
Aluminum Al 


+2e 
+3e~ 
Zinc / Zn + +2e 


—2.34 
— 1.67 
—0.762 
fron Fe +2e 
Tin Sinoha +2e 
Lead Pbh—Pb + 


Hydrogen H-—2H*+ 


—0.126 
0.000 
+0.345 


+2e 
+2e 
+2e 


Cu—Cut * 


Copper 





*Signs of potential employed by Amer 
Chem. Soc. are opposite to those in this 
table. 


tration in the solution 

(3) The metals listed in. Table 1 
are listed in the order of decreasing 
tendency to go into solution. 

(4) Generally speaking, the emf 
series indicates that each metal will 
displace from solution any metal be 
low it in the series. 

. This is true for metals widely 
separated in the series, but not nec- 
essarily true under some conditions 
for metals close to each other. 

In the case of iron and zinc, 
for instance, zinc may be used as the 
sacrificial metal coating to protect the 
iron, but in fresh water at tempera- 
tures above 65°C, the situation re- 
verses and the zinc is no longer sacri- 
ficially protective. 

(5) Since the emf series does not 
hold true for various conditions met 
in water works practice, both Uhlig 
and speller have proposed that metals 
should be arranged in a galvanic se- 
ries, which lists the metals in electro- 
potential sequence in a given environ- 
ment. 

... Eliassen and Lamb in the 
JAWWA in 1954 gave the example 


of a galvanic series shown in Table 2. 


3... REACTIONS IN 
MetaAL CorROSION 


a. Anodic reaction. 


(1) Metal ions are released to the 
solution, in order of the galvanic se- 
ries for the environment. 

(2) Each ion carries one or more 
positive charges depending on the 
valence of the metal element. 

(3) At the time of metal ion re- 
lease to the solution, one or more 
electrons are liberated to the mass of 
metal. 

(4) The anodic reaction takes 
place entirely at the surface of the 
metal. 


b. Cathodic reaction. 


(1) If electrons, released when the 
ion goes into solution, were to ac- 
cumulate in the metal mass, a nega- 
tive charge would build up high 
enough to prevent the release of more 
positive metal ions, by the simple 
force of electrostatic attraction. 

(2) Buildup of negative electrons 
in the metal is prevented by the re- 
action of electrons with hydrogen ions 
in water to form hydrogen gas. 


2H + 2 ¢ — He (gas) 

(3) Since electrons are free to 
travel in the metal mass, this reaction 
can take place at some distance from 
the point where the metal went into 
solution. 

(4) If corrosion takes place in a 
strongly acidic solution, the hydrogen 
gas bubbles can be seen to form on 
the metal surface and break away. 


c. Depolarization. 


(1) lf the hydrogen film on the 
surface of the metal were not broken 
in some manner, it would protect 
more metal ions from going into so- 
lution. This is termed polarization. 





TABLE 2 





Galvanic Series of Metals 


Corroded end Maanesium 
{Anodic} Pea 


{ Aluminum 


Stee! or 
es + 
wast 


Lead 


t 


Protected end 
(Cathodic 
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2) In strong acids the hydrogen 
gas 1s removed by the mechanical ac- 
tion of the formation of large bubbles 
which break loose from the metal sur- 
face. 

(3) In very weak acids or in wa- 
ter, the hydrogen can be removed by 
other mechanisms and never appear 
as a gas. This is termed depolariza- 
tion 

(4) The presence of hydrogen ac- 
ceptors will remove the hydrogen gas 
as tast as it lorms. 

One of the best hydrogen ac- 
ceptors is oxygen dissolved in water. 
This reaction takes place : 

2 Hz: + O. ~ 2 H:O 


d. Reaction of metal ions. 
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(1) Most metal ions which go into 
solution will react with other ions in 
water or with water itself or with 
oxygen dissolved in water. 

(2) Some of these reactions result 
in impervious coatings which protect 
the metal against further corrosion. 

Basic zinc carbonate in one 
example. 


5 Zn+ + 60H- + 2CO> 
2 ZnCO; * 3 Zn(OH), 


Aluminum oxide is another 
example. 
2 Al+++ + 6 OH > 3 H:O + Al,O; 


(3) Other compounds formed by 
reaction of the metal ions are highly 
pervious and have no value as a pro- 


tective coating. Iron rust is of this 
type. 
2 Fe+*+ + 40. + 4OH- > 
2 H:O + FeOs 


2 Fe++* 1% O, + 4HCO,- 
2H.O + 4COz + FeeCOs 
and 
3 Fe + 4 H:O — FeO, 


(This latter reaction does not oc- 
cur to any extent at normal tempera- 
tures ). 


4... Corrosion CELLS 

a. Metals grouped closely in a gal- 
vanic series do not tend to form gal- 
vanic cells, but metals widely sepa- 
rated in the galvanic series will form 
galvanic cells. 

b. Of the many kinds of electro- 
lytic cells capable of causing corro- 
sion, there are four of particular im- 
portance in water works practice. 
Three of these are illustrated in Fig. 
1, 

(1) Impressed-current cells where- 
in a flow of electrical current between 
two electrodes causes a solution of 
the metal at the anode in direct rela- 
tion to the amount of current passed. 

(2) Galvanic Cells in which two 
different metals having different emf 
potentials are connected in some man- 
ner thereby causing a flow of electri- 
cal current with consequent solution 
of the metal of lower emf potential 
(the anode in this case). 

(3) Concentration cells in which 
two electrodes of the same metal are 
immersed in solutions of different 
concentrations of the metallic ion. 

In this case the metal in the 
stronger solution has the higher solu- 
tion potential and it acts as the cath- 
ode. The current will flow between 
the two electrodes and the metal im- 
mersed in the weaker solution will 
act as the anode and will go into solu- 
tion until the concentrations and po- 
tentials become the same. 

(4) Differential-aeration cells in 
which one electrode receives more 
oxygen than the other and therefore 
depolarizes faster. 

More rapid removal of the hy- 
drogen at one electrode aids in the 
transfer of electrons from the metal 
at that point and this electrode be- 
comes the cathode, while the other 
electrode (with less oxygen present) 
becomes the anode and goes into solu- 
tion. 

(5) Other types of corrosion cells 
are those set up by differential tem- 
perature or differential stress in met- 
als, but these appear to be of lesser 
importance in water works practice. 

c. These four types of corrosion 
cells, mentioned above, have been de- 
scribed as though the electrodes were 
two different pieces of metal but any 





one of these cells can become a reali- 
ty in a single piece of metal in con- 
tact with water, as for example a wat- 
er main, or an elevated storage tank, 
or a house service. 

(1) Corrosion cells on the surface 
of the metal may be set up by differ- 
ences in metal composition, by dif- 
ferences in concentration of solution, 
by differential aeration, by connecting 
metals of different composition to 
each other, or by impressed stray cur- 
rents. (See Fig. 2). 

(2) Since corrosion cells can exist 
for a variety of reasons, it is under- 
standable why corrosion of metal sur- 
faces is not always evenly distributed 
but instead occurs in many localized 
areas giving rise to pitting. 


CORROSION——I 


is important for several reasons. 
(1) To ascertain the effect on car- 
rying capacity of mains. 
(2) To provide proper 
nance. 
(3) To 
plaints. 
(4) To determine the need for cor- 
rective treatment of the water supply. 


mainte- 


answer customer com- 


b. Measuring corrosion after cor- 
rective treatment is important to de- 
termine the effectiveness of the treat- 
ment. 


2... MeEtTHOps AVAILABLE 


a. There are five methods of mak- 
ing quantitaitve determinations of the 
extent of corrosion in a distribution 
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meter overhaul or incidence of house- 
hold fixture failure. 

b. The first two methods can be 
accomplished in the laboratory with 
strips of metal immersed in the wa- 
ter under study. 

(1) It should be remembered that 
in the field, water is not in contact 
with air and it moves at some velocity, 
not constant. 

(2) The simulation of field condi- 
tions in the laboratory is possible but 
not always easy. 

c. The third and fourth methods 
mentioned require observations over 
a considerable period of time. 

d. The last method involves the 
analysis of water at two or more 
points on the system to determine the 


. . Protective action against cor- 
rosion may likewise be effective over 
local areas and thus also prevent cor- 
rosion from being equally distributed 
over the entire metal surface. 


C ... Measuring Corrosion 
1... Purpose or DETERMINATION 


a. The determination of the extent 
of corrosion in a distribution system 


system. 


(1) Determine loss of weight of 
metal over a period of time. 

(2) Determine the depth of pitting ° 
during a time interval. 

(3) Determine the change in co- 
efficient of friction for a pipe line. 

(4) Note frequency of need for 


possibility of. pickup of metal ions. 
This method is especially useful in 
answering customer complaints and 
may prove to be quite helpful in the 
study of the corrosive action of water 
within a household piping system. 


(To be continued. The second part of this 
lecture will deal with methods of pre- 
venting corrosion. References will be ap- 
pended to the next installment. ) 





A “gadget” for 
Properly Socketing Cast Iron Pipe 


Contributed by ROY RUGGLES, Chief Engr. of Const. 
Atlanta Water Dept., Atianta, Ga. 


Responding to a request from the Editor of Water & 
Sewage Works, “Willing Water” is happy to offer this 
contribution as a possible benefit to his many brothers in 
the water supply field. 

A little “gadget” that we in Atlanta have devised for 
insuring the proper socketing of cast-iron pipes in water 
main construction has proved to be of great help te our 
inspectors and the pipe laying foremen. Its use precludes 
the necessity of crawling through the pipe to see that 
the pipe has been properly socketed, and driven home 
before the joint is made up. Another advantage is the 
insurance of a joint of greater tightness. 

A template is made by bending a piece of '%-inch 
thick flat steel to conform to the outside diameter of the 
pipe making a half hoop. The width of this piece is to 
be exactly the depth of the pipe socket. A strip 4 x 
1%-inch steel is then formed so that the edge will be 
of the same curvature as the %-inch half hoop piece. The 
two pieces are then welded together as shown on the 
accompanying drawing ; this will give you a curved an- 
gle which will fit snugly but not binding on the spigot 
end of the pipe. For convenience in placement and lift- 
ing, a handle is welded on the central portion of the 
template. This is all—your “gadget” is complete and 
ready for use. 

All that is now needed is a can of light colored paint, 
a small brush and a laborer to stripe the spigot ends of 
the pipe while they are lying along the route of the main. 
It is only necessary to stripe the upper half of the spigot 
end of the pipe, as this is sufficient to indicate its posi- 


tion in the bell. That is, the front edge of the paint stripe 
should coincide with the face of the bell. 
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@ ctivated sludge, trickling filters, and effluent filtration 


Ten Years Operation and Development at 


Luton, Sewage Treatment Works 


In which the latest development is effluent straining 


M ANY LOCAL AUTHORITIES 
in the United Kingdom are ex- 


periencing difficulties in 
treating their domestic sewages and 
industrial wastes and producing ef 
fluents of satisfactory quality. These 
difficulties emanate in the main from 
such as increased wa 


increasing 


several causes, 
ter consumption for domestic and in 
dustrial purposes, more industrial 
waste of an inhibitive or 
ture, the presence of synthetic deter- 


gents in increasing quantities, the in 


toxic Na 


creasing pressure of river boards for 
effluents of better quality, and the 
difficulty of finding the necessary fi 
nancing to undertake large construc 
tion of the purification works which 
are required, 

In certain cases legal actions have 
been taken against Local Authorities. 
nuisance has 
been proved against the Authority 
and substantial claims have had to be 


Sometimes damage or 
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by S. C. EVANS 


Mr. Evans is Engineer and Manager of the Luton Corporation 
Sewage Department, East Hyde, Luton, England. In this article 
he describes the developments leading to the present use of 
both activated sludge and trickling filters, plus effluent polish- 
ing by “Micro-straining" and rapid sand filters. 





met, as well as the legal costs and 
the costs of complying with the judg- 
ment. These difficulties will probably 
increase in the future and Authori- 
ties no doubt will be looking to those 
who have had experience of this kind 
to know how to deal with such prob- 
lems. Therefore, the experience 
gained at Luton, Bedfordshire, may 
be of interest. 

The Luton Corporation engaged 
a leading firm of consulting engineers 
to design and supervise the construc- 
tion of a completely new sewage 
works, which was started in 1938 and 


completed at a cost of nearly 500,000 
pounds in 1946. These works proved 
to be well constructed, of adequate 
capacity and well-designed, but in 
spite of this a legal action was 
brought against the Corporation in 
1948 and judgment was given against 
the Corporation. 

It was therefore necessary to take 
further steps to intprove the quality 
of the effluent discharged into the 
river, which at best provides very 
little dilution, and at times none at all, 
to the 7 m.g.d. of effluent. Although 
no specific standard was laid down 





for the quality of the effluent, it was 
demanded that the river nine miles 
below the point of discharge and re- 
ceiving no other dilution should cre- 
ate no nuisance and maintain trout. 
A program of research and develop- 
ment was undertaken covering three 
lines of attack—reduction of load, in- 
creased efficiency, and development 
of new processes. The results of these 
activities can be seen and assessed in 
this brief report. 


Reducing The Plant Load 


The load arriving at the sewage 
works has been considerably reduced 
by control of industrial discharges, 
particularly those containing metals 
and other inhibitory constituants. 
Charges have been made on a volu- 
metric basis. When the position was 
fully explained to the industrial con- 
tributors and the gravity of the ef- 
fects was appreciated, good coopera- 
tion was obtained. 

The outstanding difficulty to date 
has been the local Gas Board, which 
has large internal extensions to carry 
out for the manufacture of increasing 
quantities of gas. The discharge of 
effluent from this source into the 
sewers will be one of the problems 
dealth with. There is no doubt that 
the effluent from the manufacture and 
purification of gas has been a source 
of trouble to both Gas Board and Lo- 
cal Authority officials. Much work 
has been done and it is hoped that a 
solution of this particular problem 
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TABLE | 


Cost of Sewage Treatment at Luton 





Year Total Cost,* Sewage Rate,* 
z 


s. d. 


1948-49 
1949-50 
1950-51 
1951-52 
1952-53 
1953-54 


78,34! 2 1.73 
78,377 2 1.39 
78,222 2 0.87 
88,192 2 3,31 
85,888 2 2.13 
96,365 2 4.76 





*Cost figures given in British currency—To convert 
to U. S. currency—-£ = $2.80 s = $0.14 d = $0.0!. 
will be found in the near future. 
Another reduction of the load go- 
ing to the biological processes was 
obtained by changing the method of 
sludge treatment from heat treatment 
and filter pressing to chemical condi- 
tioning and filter pressing. Although 
such drastic measures may not have 
been necessary under more normal 
conditions, the results required at Lu- 
ton justified the action taken. The 
following is a resume of the general 
modifications on the sewage works. 


Modification of the 
Sewage Treatment Works 


. 

The screens originally built at the 
inlet to the sewage works comprised 
a pair of horizontal perforated screens 
in separate channels cleaned by trav- 
eling suction disintegrators. This 
equipment never operated successful- 
ly and was replaced by Dorr screens 
using the original disintegrators. This 
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equipment has worked well for a 
number of years, the only criticism 
being that due to the screens being 
upstream of the grit channels the 
wear on the cutters has been on the 
high side. This has been reduced by 
fitting a time control on the disinte- 
grator so that it is only operated as 
and when required. 

As an experiment, screenings were 
sluiced from the screen troughs onto 
adjacent land. The settling tanks 
were soon much cleaner in appear- 
ance, and debris which often pene- 
trated through the werks as far as 
the activated sludge effluent, was re- 
duced. When the amount of screen- 
ings removed had reached about 50 
cubic yards, the amount of decompo- 
sition was equal to the amount arriv- 
ing. This suggests that where sludge 
digestion is practiced it probably 
would be beneficial to pass the sew- 
age through fairly fine screens and 
pass the screenings direct to the 
sludge thickening tanks or digesters, 
with general benefit. As sludge diges- 
tion is not used at Luton, this can- 
not be done. 

Following screening the sewage 
passes through two grit channels of 
the contsant-flow type, which have 
been most satisfactory. An unusual 
feature is that the channels by nature 
of the site are elevated and the grit 
is removed through two gates in the 
base of each channel after the water 
has been drained off. This operation 
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1—FLOW DIAGRAM of sewage treatment works of Borough of Luton 
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EFFLUENT POLISHING is by rapid sand filters and “Micro-straining™ 


Upper photo—Filter bu 
wer photo— Micro-straining 


is carried out twice weekly and clean 
grit is removed. The procedure is 
both efficient and economical 

The sewage then passes along a 
channel with a long overflow weir to 


separate flows in excess of 16 med. 


into rectangular storm tanks, the 
original capacity of which was 2.4 
mg., now extended to 3 mg. With 
this capacity (equal to about 10 hours 
dry weather flow) it is only on rare 
occasions that there is any discharge 
from the outlet of these tanks into the 
river. Examination of the river after 
such discharges indicates that no seri- 
ous harmful effects to the biological 
life take place even when there is no 
natural water to dilute the 
discharge 


flow of 


Series Primary Settling 


The normal flow through the works 
passes into two stages of settlement 


= 
i 
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ding at left 
equipment h 


of final settling tanks 
oused in metal building 


having an over-all capacity of 2 hours 
retention at maximum flow. The pri- 
mary tanks are circular in plan, with 
radial flow and a retention period of 
40 minutes. The secondary tanks are 
rectangular, with a retention of 80 
minutes at maximum flows. Because 
both types of tank are subject to-short 
circuiting at maximum flows, con- 
sideration has been given to bringing 
them into parallel operation. So far, 
however, there is no evidence that 
there would be any improvement. It 
may be that the circular tanks give 
flocculation and some settle- 
ment, and any flow which is short 
circuited is retained in the secondary 
tanks. The tank effluent compares 
favorably with the top liquor from 
sewage settled in the laboratory. 
Care is taken to balance out any 
return liquors as much as possible. 
The liquor from the sludge filtration 
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plant, which has been found to have 
no detrimental effects, is mostly re- 
turned in the periods of high flow. 
Secondary sludges from the activated 
sludge process and filter humus (also 
washings from sand filters and micro- 
strainers to be discussed later) are 
returned to the plant inlet. There is 
a tendency for the solids in these 
flows to rise to the surface of the 
tanks, but the effect on the tank efflu- 
ent is not serious. However, as a gen- 
eral practice it has been found prefer- 
able not to return excess activated 
sludge to the primary settling tanks, 
but to treat it by other means. 


The Activated Sludge Process 

After primary settlement the sew- 
age is treated in an activated sludge 
plant of the conventional diffused air 
type. The original capacity of the 
aerators was 4 hours, now extended 
to 5.6 hours. 

Two-thirds of the aeration tanks 
are used for aeration and one-third 
for return sludge reconditioning. The 
plant is essentially a bio-flocculation 
and partial aeration plant. Nitrifica- 
tion does not take place. It has been 
found beneficial to pump nitrified 
effluent from the trickling filter beds 
into the reconditioning section of the 
activated sludge process and arrange 
to bypass all flows of more than 12 
mgd. of primary tank effluent direct 
to the filter beds. By this means shock 
loads on the activated sludge process 
are evened out and the plant works 
at maximum efficiency. 

The sludge recirculates at the rate 
of 3 mgd. by air lifts and recently by 
an additional axial-flow pump, which 
is more economical of power. The 
benefit of high recirculaiton is 
thought to be due to quicker removal 
of the sludge from the sludge sep- 
arating tanks, rather than to any 
other effect. 

The amount of air pumped is 0.7 
cubic feet per gallon of sewage treat- 
ed. The activated sludge separating 
tanks have a total capacity of 15 mg., 
equal to 2 hours retention at maxi- 
mum flow. This capacity has been 
found adequate; in fact, in warm 
weather it is usual to reduce the num- 
ber of tanks in operation by one-third, 
which has the effect of increasing the 
rate of sludge return from the re- 
maining tanks. 

The condition of the activated 
sludge is subject to considerable vari- 
ation, but the work done by the proc- 
ess is considered satisfactory. The 
surplus activated sludge is concen- 
trated in one of the separating tanks 
before removal for treatment. The 
original method was to decant ap- 
proximately 100,000 gpd. to the sew- 
age inlet, but it was found that a 
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TABLE 2 
Cost of Treatment During 1953-4 





Screening 


. , £ s. 
Wage: > } b 493 19 
Transport 
Lime 
Copperas 
Lavozone 
Tools 
Rep. and Maint 
Bldg. and Tanks 
Maint mach 


Humus and 
and Tanks _Filter Beds 


Sludge 


Treatment 


Aeration 


d. 3 . R £ 

7,848 
3,169 
6.285 


1.050 





Cost 


of sludge treatment per |,000 gallons=£! 


Is. 10d. for 19.773 mag 


Cost of sewage treatment per !,000 gallons=3.!d. for 2,793.79 ma. 
Total annual cost==£96,365==7.1d. per |,000 gallons. 


___ Strainers 


Sand 
___ Filters — 


Micro- 


£ s d. 


Sil | | 





large part of this came through the 
primary settling tanks back into the 
activated sludge plant. It also had a 
very bad effect on the sludge treat- 
ment process. It appears that acti- 
vated sludge in good condition will 
both settle and filter reasonably well, 
but when returned to the non-aerohic 
conditions in the sewage these fav- 
orable characteristics of the sludge 
are lost. 


Trickling Filter Treatment 
of Activated Sludge Effluent 


The effluent from the activated 
sludge plant passes to rectangular fil- 
ter beds containing 45,000 cu yd of 
clinker media 6 feet deep. The rate 
of application is 150 gpm, per cubic 
yard, with a maximum of three times 
that rate in times of storm. The trav- 
eling machines (distributors) are 
driven by the applied liquor. They 
have been modified to give a dose on 
an average of once every 10 minutes, 
but the period of rest is twice as great 
at the ends of the beds as it is in the 
center. Recirculation of effluent is 
carried out at low flows in order to 
keep the machinery moving satisfac- 
torily. 


Some of the beds contain graded 
media ; others contain media of large 
size which is not graded. The graded 
media give a higher degree of nitrifi- 
cation, but the difference is only 
slight. In experiments to ascertain the 
maximum loading which can be ap- 
plied it has been found that the load- 
ing can be increased by as much as 
30 per cent with no deterioration of 
the effluent. Flushing the media for 
a few hours at as high a rate as possi- 
ble removes large quantities of sludge 
from the media and the effluent after- 
wards is of a very high quality. 


Final Settling and 
Effluent Polishing 


The effluent then passes through 
shallow rectangular humus tanks with 
less than 1 hour retention at average 
flow. This part of the plant is con- 
sidered to be insufficient. Considera- 
tion has been given to improving or 
replacing these tanks, but after a con- 
siderable amount of research it was 
decided not to incur any further ex- 
penditure but to install additional 
processes which would insure much 
better results. The humus tanks re- 


move above 50 per cent of the sus- 
pended solids from the filter effluent 
and have to be emptied daily. 

The additional processes are rapid 
sand filters and micro-strainers, the 
two processes being in parallel. 

The three micro-strainers deal with 
2.5 mgd. of effluent and have been in 
continuous operation, except for a 
partial overhaul period of three weeks 
since they were installed in 1950. The 
flow passes the Micro-strainers by 
gravity, as the maximum head re- 
quired is only 9 inches, and the pow- 
er consumption is very low. The ma- 
chines are chlorinated for an hour 
once a week. This is practically all 
the attention they get except for an 
occasional topping-up of the oil in the 
gear boxes. 

Over the years the strainers have 
reduced the suspended solid content 
of the effluent from 17 to less than 9 
ppm., with a considerable reduction 
in the biological oxygen demand. The 
use of Micro-strainers for the treat- 
ment of sewage effluent was a new 
departure at the time (1950) they 
were installed at Luton, but experi- 
ence has shown that they can do a 





TABLE 3 


Summary of Annual Average Analysis of Liquor Entering and Leaving Biological Purification Plant, 1948 to 1954 





___4Hour Permanganate Absorption. ppm. __ 





Daily 
Flow, Tank Activ. 
mgd. Effi. Effi. 


Year 


5-Day B.O.D.. ppm. 





Humus Final Tank 
Effi. Effi. Effi. 


Total in Activ. Humus Final 
Tank Effi., Effi. Effi. Effi. 
Ib. 








5.3 41.8 
5.28 38.9 
4.93 4.5 
6.86 28.4 
8.05 , 20.1 
72 

7.6 


19 3 250 
17.9 3 57 
15.7 3 52 
1s 3 
75 : 16 
95 : 

8.6 f 25 


13,250 30 27.3 27.3 


8.320 86 23.3 23.3 
7.450 16.4 6.4 
7,680 46 15.0 8.3 
9 330 413 14.3 78 
0.330 55.9 14.2 8.8 
$500 40.4 11.0 6.4 
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very useful job of removing suspend 
ed solids and the claims of the manu- 
facturer (Glenfield & Kennedy) have 
been more than fulfilled 
Nine sand filters of the rapid grav- 
vpe have been installed, with a 
maximum through-put of 1 mgd. each 
at 200 gallons per square foot per 
hout too, have given every 
satisi It has been found, how- 
ever, that a rate of 150 gallons per 
square foot per hour gives the maxt 
removal of solids. It is 
sary to pump the effluent through an 
feet and to back- 
filters once each day. The 
solids content is reduced from 17 to 
less than 5 ppm. and the B.O.D. by 
a similar amount 
Modifications 
the pump control mechanism in order 
o-ordinate the pumping rate with 
vacity of the filters. This has 
n better efficiency and a 
val of solids. The plant 
In continuous operation 
for 
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average head of 7 
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have been made to 


and, except recovery 
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electrical 
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sand 
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7 + 


SLUDGE is filtered in presses and hauled 
for use on nearby farm land. 


ating costs in Table 5 


There has been some loss of sand 





TABLE 4 
Operating Results in ppm—1956 


Humus Tank Eff. 
O.A.* 8B.0.D. 


4 


S.S. 


Micro-Strainers. 


Sand Filters. 


O.A.* 8.0.0. SS. O.A*  8.0.D. 


72 ~ . Ad c 


3 - 


4 
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data as Tables 1, 2, and 3 


Operation of Final Straining 1956 


sand filters and the three 
worked contin- 
1956. The 
million 
781 


piven in 


The nine 
micro-strainers 
uously throughout 
filters passed 1,920 gallons 
and the micro-strainers million 
gallons. The average analytical results 
are shown in Table 4 and the oper 


were 
sand 
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from the top of the filters which indi- 
cates that a freeboard of 12 inches or 
more is necessary the sand. 
This has in no way impaired the effi- 
ciency of the filters 

The amount .of backwash used to 
clean the filters and the micro-strain- 
ers is approximately 3 percent of the 
throughput. 

\s will be seen from the cost fig- 
ures the cost of removing suspended 
solids in the plants is about equal. 
The cost of removing B.O.D. shows 
in favor of the sand filters as bio- 
logical purification takes place in the 
sand. 

The cost per million gallons treated 
favor of the micro-strain- 


abe ve 


shows in 
ers. 

\ll these figures are overwhelm- 
ingly affected by loan charges. 


Sludge Treatment 

In producing effluents of higher 
quality increasing difficulties were 
created with the treatment of the 
sludge. The original sludge treatment 
plant comprised heat treatment to a 
temperature of 370°F., with heat 
recovery, and filter pressing using 
plate-and-frame presses. Very few 
of these plants had been built and 
considerable mechanical “teething” 
troubles were met. But gradually 
these were overcome until the proc- 
ess was working nicely. Some 250 
tons of mixed sludges per day were 
being put through the plant. The end 
product was 5 tons of ash or 15 tons 
of semi-dry sterilized fertilizer, which 
was in good demand. It appeared, 
however, that the liquor from the 
sludge plant had some adverse effect 
on the effluent discharged into the 
river and the heating process was 
replaced by chemical conditioning. 
Ferrous sulfate, a byproduct from a 
local chemical works, and lime are 
added to the sludge, which is then 
filtered in the presses. A trial period 
of three years demonstrated that the 
process was suitable for the Luton 
conditions and the process has been 
in operation since 1949. 

The pressing plant is so arranged 
that the cake discharges directly into 
agricultural trailers and it is distrib- 
uted on local farmland, the farmer 
paying for hauling and spreading. 
The amount of lime (ground burned) 
is 1.5 per cent of the total liquid 
sludge and the ferrous sulfate 0.75 
per cent. 

The presses are automatically fed 
by Mono (screw type) pumps work- 
ing up to a maximum pressure of 100 
psi. The output is 60 tons a day and, 
due to thé high lime content, there is 
a good demand. Since the surplus 





TABLE 5 


Operating Costs—Micro-Strainers 
and Sand Filters. 1956. 
Sand Filters. 


£7032) 


Micro-Strainers. 


Wages. Operating." 
Chemicals 

Plant Maintenance 37 05 
Electric Power. 907 
Loan Charges 3700 
Tota £5415 
Cost per rm . t per rv er 
£ rallons. £2.862 
B.O.D 99,840 Ibs 8.0.0 

removed 

= £.076 per ib remov £ .0542 per Ib 
ately |/6d emoved 


20,306 Ib 


approxim 
approximately |/id 
Suspended Cost per pound 


Cost per pound 


Suspended Solids 
removed = 6//2d 


Solids removed = 6//d 


The amount of backwash case is approxi 


3 per cent 


© Labour at 3/10%d per 
2 £ = $2.80 


® Electricity at 


mately 


1.12d per unit 





activated sludge increases the filter- 
ing diffitulties, for the past year this 
sludge has not been filtered but has 
been concentrated in the separaiing 
tanks and distributed in fluid form 
directly to the farms. No charge has 
been made for this pending the re- 
sults on the crops. From a survey by 
the local agricultural people it is esti- 
mated that the productivity of the 
land treated with the lime treated 
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sewage sludge is about 20 per cent 
higher than that which has not been 
so treated. 

The improvement in the condition 
of the river as a result of these activi- 
ties is, as one would expect, very 
marked. Nevertheless, the appearance 
still leaves much to be desired, due to 
excessive foaming at weirs due to the 
detergent residues (3 ppm.) and the 
brown tint which is associated with 
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the gas liquor. Two miles below the 
outfall the river contains 66 per cent 
oxygen (minimum 55 per cent) ; five 
miles below, 80 per cent (minimum 
66 per cent). 

Twenty miles below the outfall, 
the water in the river, after having 
received some dilution, is extracted 
for purification and used as drinking 
water. 





ASCE Spring Convention 
To Be Held in Buffalo, N. Y. 


The 1957 Spring Convention of the 
American Society of Civil Engineers 
will be held June 3-7 in Buffalo, 
N. Y., and in addition to the techni- 
cal program, a special trip to the St. 
Lawrence Seaway and Power Project 
is planned. 

The Program Committee of the 
Sanitary Division has scheduled three 
sessions for the convention. On Wed- 
nesday afternoon, June 5th, the sub- 
ject of Stream Pollution in the Great 
Lakes Area will be discussed. Ar 
rangements are being completed for 
the presentation of four papers by 
F. P. Coughlan, H. W. Streeter, 
Raymond Hess and Dr. A. E. Berry. 

On Thursday morning, June 6th, 
the program will be devoted to pa- 
pers on water intake design and con- 
struction in the Great Lakes area. 
The Thursday afternoon session will 
be taken up with the subject of Sew- 
age Treatment for several Great 
Lakes cities. 

The cost of the special St. Law- 
rence Tour, including transportation, 
sleeping accommodations, and meals 
en route, will amount to approxi- 
mately $35.00 per person. The tour 
will start early Friday Morning, June 
7th and return to Buffalo approxi- 
mately 9:00 A. M. Saturday, June 
Sth. ay 


Aruba, Curacao, Building 
Electric Water Distilling Plant 


Aruba, Curacao has begun con- 
struction on a complex $10-million 
plant to produce electricity and chem- 
icals and to distill water. 

Utilizing cheap fuel from one of 
the world’s largest refineries to op- 
erate high-pressure steam turbines, 
the plant will have a capacity of 12,- 
500 kilowatts. Runoff steam from the 
turbines will retain sufficient pres- 
sure to evaporate 10,000 metric tons 
of sea water daily—a total of 2.7 
million gallons. This water is ex- 
pected to cost only about half of the 
current rate for similar water. 


Electricity and pure water from the 
plant will be used to produce chem- 
icals from the residue left after the 
distillation process. Very pure quartz 
is native to the island and will be used 
in chemical production together with 
the minerals extracted from sea wa- 
ter. 


Dr. Wolman Resigns 
as Dept. Head 
at Johns Hopkins 


Prof. Geyer Assumes Position 


Dr. Abel Wolman, widely known in 
the water and sewage field as a con- 
sultant and Chairman of the Depart- 
ment of Sanitary Engineering, at 
Johns Hopkins University, has re- 
signed his administrative duties at 
the university. He will continue as a 
member of the faculty, however, as 
Professor of Sanitary Engineering. 








rg | 


Dr. Wolman 
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Dr. Wolman is approaching the 
university retirement age, but plans 
not only to continue teaching but to 
continue his many other activities as 
a consultant and advisor to several 
boards and committees. 

Dr. John C. Geyer succeeds Dr. 
Wolman as head of the Department. 
Dr. Geyer is an engineering grad- 
uate from Michigan, with a masters 
degree from Harvard and a doctor- 
ate from Johns Hopkins. He has been 
at Johns Hopkins since 1937, except 
for World War II service. Dr. Geyer 
is best known for his co-authorship 
with Dr. Gordon Fair of the out- 
standing text “Water Supply and 
Waste Water Disposal.” 


Rutgers Sanitation Department 
Matriculates First Distaff 
Graduate Student in 15 Years 


Miss Marjorie Harrison of Acre- 
fair, Wrexham, Denbighshire, North 
Wales, has become the first female 
graduate student to enroll in Rutgers 
University’s Department of Sanita- 
tion, in 15 years. 

Miss Harrison majored in bacteri- 
ology at the University of Wales in 
Cardiff and later went to work for 
Monsanto Chemicals Ltd., England. 
Her interest in graduate work 
stemmed from working at the Mon- 
santo plant, which is located on Welsh 
Dee River where salmon fishing is 
very important. Universities in Great 
Britain do not offer such graduate 
training. 

Working on a Rutgers fellowship, 
Marjorie Harrison is a star student, 
according to Dr. Heukelekian, pro- 
fessor of sanitation, who has urged 
Marjorie to stay to study for a Ph.D. 
But she feels she must get back to 
problems on the Welsh Dee. 


Chicago to Try Zimmermann 
Process to Dispose of 
Sewage Solids 

The Chicago Sanitary District and 
Sterling Drug Inc., have jointly un- 
dertaken a cooperative field project 
to test the Zimmermann “Wet Com- 
bustion” process for the treatment 
and disposal of sewage solids. 

The end products from the Zim- 
mermann Process are water, with an 
acceptable chemical oxygen demand, 
and a small amount of non-offensive 
ash. 

The research contract calls for 
Sterling Drug to assume all costs of 
construction of a pilot plant and in- 
stallation of equipment, and to furnish 
supervisory and technical personnel 
to operate the plant. The purpose of 
the test will be to evaluate the cost 
of “burning” sewage sludge in vari- 
ous concentrations from 2 to 6 per- 
cent or more, and to provide informa- 
tion regarding the economic value of 
the wet oxidation process in compari- 
son with other methods now in use. 
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Use of Outside Forces 
Cuts Sewer Cleaning Costs 


EWER RODDING and cleaning 
by contract forces has been found 
\urora, Ill., to be appreciably su- 

to having city 


g crews do that 
or work 
Last year a Chicago 
National Power Rodding Corp., 
ded and bucketed eight miles of heav- 
ily clogged storm and sanitary mains 
in Aurora, a city of 56,000 located 
near Chicago. In far less time—and 
at far less cost—than the city’s own 
would have needed for the 
job, the system’s operating efficiency 
was markedly improved 
\ctually, if an outside sewer clean- 
ing contractor had not been hired it 
is quite likely that the sewer system 
would today be worse than ever. Like 
most communities, Aurora has a sew- 
er maintenance crew and some spe- 
equipment available for re- 


contractor, 
r¢ »d- 


rorces 


cialized 
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by GEORGE ORLAND 
Commissioner of Public Property 
Aurora, Illinois 





moving blockages. However, both 
were fully occupied handling routine 
service complaints. To undertake the 
much more ambitious task of clean- 
ing long sections of sewer line which 
hadn't received any attention, for the 
most part, since they had been laid 
50 to 75 years previously, would have 
meant neglecting the bulk of the serv- 
ice calls. Even then, task of over-all 
sewer rehabilitation almost certainly 
would have taken years because of 
the limited capacity of the rodding 
machine and the small size of the 
maintenance crew. 


= 


ed] 


CORP 
1000 WESTERN 


Delay Would 
Have Been Costly 


Delay was a luxury that could 
hardly be afforded, however, for in 
May, 1956, when the contractor went 
to work, the many problems created 
by the blocked sewer lines had as- 
sumed the proportions of much more 
than a mere nuisance. Property own- 
ers along Aurora’s main north-south 
thoroughfare, Broadway, were among 
the major sufferers. 

Under a part of this important 
business artery, extending four blocks 
from Spring Street to Benton Street, 
are some 1,800 feet of submain rang- 
ing from 15 to 24 inches in diameter. 
Approximately midway along this 
1,800-foot section, at Main Street, 
there is an overflow line designed to 
carry excess storm water to the Fox 





River nearby. Another overflow line 
runs under Benton Street. 

At Benton Street the sanitary sew- 
er connects with a 36-inch trunk line 
that runs west to the river, approxi- 
mately 500 feet away. This trunk 
feeds into a 54-inch main interceptor 
under the river that transports sew- 
age to the treatment plant, which is 
approximately four miles farther 
south. 

The seriousness of the blockage in 
this part of the system is illustrated 
graphically by the fact that at the 
time cleaning operations began the 
flow from the Broadway submain in- 
to the Benton Street trunk produced 
a sewage depth of only 4 inches in the 
latter sewer. More important, every 
time there was a storm, the flow from 
the Broadway submain would back 
up into adjacent basements and onto 
the street. Inasmuch as the contents 
of this sewer consisted of both sani- 
tary and storm flows, the blockage 
was particularly irritating to those 
affected. 

This was only a part of the prob- 
lem. Besides backing up into base- 
ments and onto the street, the con- 
tents of the Broadway submain also 
would rise above the 18-inch gates at 
the entrance to each overflow main, 
causing raw sewage to run off into 
the Fox River. Whenever this con- 
tamination occurred, both the City 
Hall, and the sewer department 
would be besieged with complaints 
from local sportsmen, plus a number 
of other citizens and groups. 

Besides Broadway, there were sev- 
eral other “tender” areas. It was sel- 
dom that even a moderate storm 
didn’t produce backup of sewage into 
at least a couple of hundred residential 
basements throughout the city. Many 
times, water to a depth of 3 or 4 
inches would be left standing on resi- 
dential streets. Occasionally, the back- 
up would be so great that it covered 
lawns and sidewalks. 


Complaints Ceased 


The success of the effort to restore 
the system to efficient operation is 
indicated by the fact that since Sep- 
tember 1956, when the contractor fin- 
ished his assignment after approxi- 
mately four months work, the sewer 
department hasn’t had one complaint 
from the areas in which sewers were 
cleaned. The previous winter there 
had been some 300 complaints from 
the four-block area along Broadway 
alone. Flow tests in the lines that 
have been cleared show that flows 
are now five to ten times greater than 
before the cleaning. 

Cost of the job, which consisted of 
41,126 feet of 8-inch to 48-inch main, 
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44 5s 


a 


residential area 


came to approximately $25,000—con- 
siderably less than had originally 
been anticipated. In the course of 
their operations, the rodding crews 
removed more than 300 cubic yards 
of debris. More than 30 cubic yards 
came out of the Broadway submain, 
and more 22 cubic yards from the 
3enton Street trunk running to the 
river. The material removed from 
these and other lines consisted mainly 
of sand and cinders, heavy tree roots, 
and sludge. 

The decision to use outside forces 
was predicted upon a realistic ap- 
praisal of both the seriousness of the 
problem and the city’s capacity to al- 
leviate it with its own forces. For 
equipment the department had a %4- 
hp rodding machine; for manpower, 
a four-man crew. 


Problems of 
Serious Blockages 

The available rodding rig is an ex- 
cellent piece of equipment, but it has 
definite limitations. For one thing, 
when serious blockages are encoun- 
tered the auger must be backed off 
and run into the obstacle repeatedly 
in order to get through. Breakage of 
the %-inch diameter linkage that 
comprises the flexible rod connecting 
the auger with the drive motor is fre- 


quent and expensive. Because of these 
two problems, any over-all sewer 
cleaning program was bound to take 
more time than would be needed if 
more powerful equipment were used. 


Even more important, however, was 
the fact that the available forces were 
already occupied full time taking care 
of service calls, cleaning catch basins, 
repairing manhole and catchbasin cov- 
ers, etc. To saddle them with addi- 
tional work would necessitate the 
purchase of more equipment and ac- 
quisition of extra manpower. 

It was estimated that a bare mini- 
mum of $40,000 would be needed to 
acquire equipment and manpower ca- 
pable of getting the most critically 
clogged sewers cleaned in a reason- 
able time, without jeopardizing the 
routine sewer maintenance work. 
This figure includes an allow- 
ance of $4,800 for each of the four 
men needed to operate the equip- 
ment, $5,000 for a second rodding 
machine, $1,700 for a pickup truck 
to transport the rig, $4,200 for a 
dump truck to take debris away after 
removal from tHe line, and approxi- 
mately $10,000 for a garage to house 
the equipment. Also, it would be 
necessary to find the men to operate 
the equipment—an extremely difficult 
chore, since sewer cleaning is not 
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among the world’s most appealing 
occupations. 

Furthermore, after the work was 
finished the equipment would remain 
at least partially idle for several years 
until the time came to reclean the 
In effect, a good part of the 
investment would be wasted. Also, 
not included in the foregoing cost 
estimate are the costs of keeping the 
equipment in operating order, of 
training and familiarizing personnel 
with the job, and of interest charges 
on the funds needed for the initial 
investment. On top of all this, Sewer 
Superintendent Bates, already occu- 
pied full time, would have a wellnigh 
impossible load of additional work 
and responsibility. 


sewers 


Savings Considerable 


Thus, bringing in an outside con- 


tractor saved a bare minimum ol 
$15,000, and probably more. Also, 
other benefits obtained. The 
contractor's rodding crew, since they 
are engaged full time in this exacting, 
specialized work, have more 
than the average amount of expert- 
ence and ability—far more than the 
department would probably be able to 
hiring on its own. Also, the 
contractor’s equipment is consider- 
ably more efficient than what the city 
been able to obtain. 


were 


highly 


obtain 


would have 

[he contractor’s patented rodding 
equipment, unavailable on the market, 
is manufactured in the company’s 
own plant. Basically, it consists of 
specially-designed spiral augers that 
are attached to as much as 1,200 feet 
of continuous spring steel rod having 


a diameter of about 3¢ inches. Power 
is applied by a V-type, four-cylinder, 
25-hp gasoline engine with fluid drive 
coupling. 

The rod is housed in a reel which 
can be rotated forward or backward, 
permitting the auger on the end to 
move in either direction. The speed 
with which the auger moves forward, 
together with the speed at which it 
spins, can be precisely controlled. 
This feature of the equipment im- 
proves the efficiency of rodding by 
sharply reducing the possibility that 
the auger will damage the tile. The 
chance of the roding breaking, there- 
by causing resultant downtime and 
delay, is also reduced to a minimum. 


Time Saved, Too 


If the department were to rod 
Aurora’s sewers with its own forces, 
it would be necessary in some cases 
to build temporary manholes because 
the department’s flexible rod doesn’t 
always reach from one existing man- 
hole to another. The contractor’s 
equipment, however, was able to clear 
up to twice as much line at a time. 
Thus, by utilizing an outside con- 
tractor, this expensive problem was 
avoided. 

The increased power provided by 
a 25-hp, vs a 34-hp, drive motor is 
also important. Virtually nothing, 
short of collapsed tile, prevented the 
contractor’s augers from getting 
through a blockage. In the course of 
the last summer this fact was demon- 
strated on a number of occasions. 
There were several heavy blockages, 
involving tree roots, cinders, and 


hardened grease, which were cleared 
in 10 to 20 per cent of the time that 
would be required for the depart- 
ment’s own equipment to do the same 
job. 

The contractor also had bucketing 
equipment, which was used to clean 
each section of sewer line after it had 
been rodded. Aurora lacks a bucket- 
ing rig, relying only on flushing the 
line with a fire hose. This is far less 
efficient, because it removes only a 
part of the debris. 

An important advantage of using 
a contractor for this work is that the 
works on a firm-price basis. As mu- 
nicipal engineers know, the difference 
between estimated cost of a cleaning 
job and final cost can be substantial. 
No matter how closely the cost is 
figured, something can happen to 
make it spiral upward. But by ob- 
taining a firm quotation initially, as 
Aurora was able to do, this problem 
is effectively eliminated. 

Payment was made, furthermore, 
only as the work was completed, and 
only after acceptance by the sewer 
superintendent. Usual procedure was 
for him to inspect approximately a 
mile of cleaned sewer at a time. Rath- 
er significantly, there wasn’t one in- 
stance in which he had to ask the 
contractor to reclean a section of 
sewer line once it had been submitted 
for final approval. 

Because of the expense saved, and 
the efficient and expeditious rehabili- 
ation job performed, Aurora is con- 
vinced that it has come out ahead, by 
a considerable margin, through use of 
outside forces, instead of its own, for 
this work. 





W. M. “Bill Wallace 
Retires at Detroit 


When W. M. Wallace announced 
that he retire on May 10, as 
Supt Filtration and Sewage 
Treatment at Detroit, we asked him 
details as to his tenure of 
was so interesting 


would 


tor son 
office. His reply 
that we publish it here in its entirety. 

“Dear Editor Thank you very 
much for your kind letter of March 
12, but I am afraid that my tenure of 
office here has not been of great in- 
terest. However, I will endeavor to 
give you a short outline. 

“T came to Detroit on Feb. 1, 1914, 
a stranger in the City, and visited the 
Water Works Park plant at that time 
I was employed as chemist and record 
clerk to look after the chlorination of 
the water supply which had started 
in 1913, using hypochlorite lime. 
There was no laboratory, and it was 
necessary to set One up in one of the 
towers of the old pumping station. All 
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we had from scratch was one room. 
‘Before not too long, however, this 
was equipped with the necessary 
pumps, lights, water, drains and other 
equipment I was the sole employee, 
with the exception of three chlorina- 
tion operators and, in addition to 
testing the water, I was collector of 
samples, maker of media, etc. I also 
did some testing of cement, oils, coals, 
and the like. In my spare time, I was 
supposed to help keep the records. 
“There has been a_ tremendous 
growth in our purification activities 
since that time as we now operate 
three large filtration plants; Water 
Works Park, with a capacity of 320 
mgd, Springwells, with a capacity of 
272 mgd, and Northeast, with a ca- 
pacity of 196 mgd. As you probably 
know, we are enlarging and renovat- 
ing the Springwells plant, both fil- 
tration and pumping, at this time. 
“We operate a very well equipped 
laboratory at each of these plants, 


with 24-hour laboratory control of the 


processes. Our staff has really grown 
during this time from one person to 
twenty-seven persons (technical per- 
sonnel only ). 

“I have been a member of the 
American Water Works Association 
since 1922, and was past-chairman of 
the purification division and author 
and co-author of numerous articles 
on water purification. For your fur- 
ther information, if you care to use it, 
the City of Detroit was one of the 
first if not the first city, to have 24- 
hour laboratory control of water puri- 
fication processes. 

“During the year of 1940, for a 
short period of time during the start- 
ing up of activities of the Sewage 
Treatment Plant, which is operated 
by the Department of Water Supply, 
I had charge of that plant. Yours 
very truly, W. M. Wallace. 

A friendship founded on good business 
relations is a deal better than a business 
founded on friendship.—/. D. Rockefeller 
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FLOW DIAGRAM of new Louisville sewage treatment plant. 


Louisville Sewage Facilities 
Under Construction 


Coordinated planning meets sewage, garbage, and flcod control needs. 


ULFILLMENT of an urgent 
roo for improved sewage disposal 
facilities is now well on the way to 
realization in Louisville, Ky. Con- 
struction of a $6,000,000 primary 
treatment plant was begun in the 
spring of 1956 and will be completed 
by 1959. A part of the plant’s opera- 
tions will be coordinated with the 
work of a $4,600,000 garbage and 
trash incinerator also now under con- 
struction. 

Louisville's Metropolitan Sewer 
District embraces one-third of Ken- 
tucky’s sewered population, and out- 
moded methods of disposal have con- 
stituted one of the most serious sani- 
tation problems in the state. Serious 
pollution has resulted from 
discharge of some 75 mg of 


water 
daily 
raw sewage from 17 outlets directly 
into the Ohio River. The Kentucky 
State Board of Health has been de- 
manding improved methods of dis- 
posal since 1949. 

The new plant and expanded sewer 





by LaRUE SPIKER 
Technical Writer 
Crestwood, Ky. 





system result from coordinated plan- 
ning and development by a number 
of city bodies and the federal govern- 
ment. Late in 1953 the proposed plan 
was held up by the Ohio River Valley 
Water Sanitation Commission as a 
standard for all cities on the Ohio 
River from Cincinnati, Ohio, to 
Cairo, Ill. 

The plant is designed for primary 
treatment. It is expected to remove 
substantially all settleable solids and 
not less than 45 percent of the sus- 
pended solids. The process will ade- 
quately comply with the standards of 
the Commission—an intestinal bac- 
terial count of not more than 5,000 
per 100 milliliters of water. 

The new plant should meet the 
area’s disposal needs until 1977, when 


the population of the District will 
probably reach about 510,000. It is 
designed to handle an average daily 
dry weather flow of 100 mg of sew- 
age. The present layout makes pos- 
sible expansion of facilities when 
needed to increase the average daily 
dry weather flow to 150 mg. 


Coordinated with Flood Work 


Raw sewage will flow into the plant 
from an 11-ft concrete intercepting 
sewer which is under construction. 
This cross-town link will connect the 
plant with the District’s present 688 
miles of sewers by intercepting the 
sanitary flows from the existing 17 
sewer outlets. Parts of the sewer sys- 
tem were laid 100 years ago. District 
planning has been coordinated with 
the U. S. Corps of Engineers for 
joint use of part of the federal flood 
interceptors and pumping stations to 
convey sewage to the treatment plant. 

A bypass system at the plant will 
provide uninterrupted flow from the 
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After sedimentation the liquid is ex- 
pected to be 35 percent free of bac- 
teria. It is discharged into the river 
through an 11-ft concrete outfall sew- 
er. 

The sludge will be pulled to sludge 
hoppers by the Dorreco Monorake 
method, then be pumped to the di- 
gestion control building where it is 
heated pumping into the di- 
gestion tanks. 

Most of the pumps in the plant 
were obtained from three companies : 
Marlow Pumps, Fairbanks-Morse, 
and Chicago Pump Co. 

Each of the two primary digestion 
tanks, has a capacity of 2 mg, pro- 
viding for 10 to 15 days holding time. 
They are equipped with Pacific Flush 
Tank Co. floating covers. Digestion 
will be accelerated by maintaining 
temperature at 90° to 95° F and by 
pumping part of the gases generated 
back through the sludge with a 
Pearth gas recirculating system. 

The sludge is then transferred to 
the secondary tank where it will re- 
main for 35 to 40 days. The digested 
sludge then goes to the elutration 
tanks for washing and thickening, the 
latter being accomplished by a re- 
volving paddle system furnished by 
Dorr-Oliver Inc. 

De-watering of the digested sludge 
is by conditioning through addition 
of ferric chloride and filtering on a 
Komline-Sanderson coil filter. The 
filtrate is returned to the influent 
chamber to pass through the plant 
again, the solid matter being hauled 
by trucks to the city incinerator for 
drying or burning. 

Utilizing the city garbage and trash 
incinerator rather than building one 
at the disposal plant has saved an 


before 


estimated $500,000 in plant construc- 
tion costs. Transport will cost less 
than would fuel to burn at the plant 
site. 

All electrical controls and panels 
in the plant were manufactured by 
the General Electric Co. 


Financing 


Cost of constructing the plant has 
been met by a $6,000,000 general ob- 
ligation bond issue, approved by a 
4 to 1 majority in a referendum in 
1953. The majority was obtained after 
a community-wide campaign calling 
for support of the proposed bond 
issue. Best of nine bids on the bonds 
was submitted by an investment syn- 
dicate headed by the First National 
City Bank of New York, calling for 
an average interest rate of 2.524 per 
cent. 

The MSD will maintain and oper- 
ate the treatment plant at an esti- 
mated cost of $350,000 annually with 
funds from the regular sewer service 
charges and any special fees which 
may be levied. 

The $10,200,000 cost of construct- 
ing the interceptor sewer will be paid 
by MSD revenue bond issues and 
sewer service charge revenues. ad 

MSD is financing the $777,000 
cost of the sludge drying equipment 
and building at the city garbage and 
trash incinerator from the $6,000,000 
general obligation bond issue pre- 
viously mentioned. The district will 
meet unusual maintenance costs on 
this equipment from sewer service 
charges. The Raymond Flash Drying 
System, by Combustion Engineering 
Co., is being used. Conveyor equip- 
ment was obtained from Millerhoetft 
Inc. 


Refuse Incinerator and 
Sludge Drying 

The incinerator now under con- 
struction will cost about $4,600,000 
in addition to the $777,000 for the 
sludge drying and handling equip- 
ment and buildings. It also was fi- 
nanced by a special general obliga- 
tion bond issue, and will be admin- 
istered by the City Sanitation De- 
partment. Although it is separately 
administered and financed, discussion 
of plans for its construction were re- 
lated to the sewage disposal process. 

In addition to drying and burning 
grates, the incinerator will utilize the 
rotary-kiln process, developed in 
Sweden about 1940 and instituted in 
this country in Atlanta, Ga., in 1948. 

The rotary-kiln process was chosen 
because it burns a wider range of 
material in both size and type without 
leaving a residue. Temperature of 
burning materials will be kept high 





enough to eliminate all odors—an im- 
portant factor because the incinerator 
is located in the center of town. 
Gases will pass through a spray 
chamber where all fly-ash will be 
washed out before they enter the 
chimney. 

The incinerator will be able to han- 
dle up to 750 tons daily. Present 
daily refuse dumpage is 500 tons, and 
to this must be added the sludge 
from the sewage plant. Space at the 
old city dump will soon be exhausted, 
and it will be converted into a part 
of the city park system. 

Yearly operating costs of the in- 
cinerator are anticipated at about 
$200,000. About $95,000 will be 
saved annually in reduced haulage 
and by eliminating maintenance of 
the old dump. It is hoped that rev- 
enue from sale of cans and metal 
processed for scrap, and of dry sludge 
for fertilizer, will amount to about 
$135,000 a year. 


Fertilizer from Sludge 

There was considerable public dis- 
cussion prior to a decision to install 
sludge drying equipment for the pro- 
duction of fertilizer base. It was 
pointed out that a number of Amer- 
ican cities have begun to realize an 
income from the sale of fertilizer 
from processed sludge. Milwaukee 


produces a fertilizer called Milor- 
ganite from which it realizes a profit. 
Revenue from sale of a similar prod- 


uct in Houston, Tex., totals about 
$200,000 yearly. It was noted that 
other methods of disposal would cost 
that city from $100,000 to $443,000 
per year. 

This fertilizer is used for lawns, 
golf courses, parks, and in some types 
of agriculture. It increases the capac- 
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FLOATING COVER during installation on one of the digestion tanks. 


Pearth gas recirculation system will be employed 


ity of the soil for holding water and 
also improves soil structure by allow- 
ing the entrance of air and adding 
important minerals. 

According to a study made by the 
Ohio River Valley Water Sanitation 
Commission this type of fertilizer is 
safe for any reasonable use in agri- 
culture. 


Good Planning 

Several important facts emerge 
from the planning and development 
of Louisville’s new sewage disposal 
plant. It is a good example of the 
application of modern engineering to 
the sanitation needs of a growing 
metropolitan community. Existing 
sewers were incorporated into the 
new system, which is synchronized 
with flood control. Money was made 


available by proper planning and in- 
tensive interpretation to the public. 
The project involved coordinated 
planning and inter-locking financing 
by several branches of government, 
and costs have been reduced by co- 
ordination of operations. Partia' liq- 
uidation of operating costs is expect- 
ed to be accomplished through the 
sale of by-products. 

The plant was designed by Metcalf 
& Eddy of Boston. This consulting 
engineering firm is also furnishing 
general and resident supervision of 
construction. Contract for construc- 
tion of the plant was awarded the 
Gust Newberg Construction Co. of 
Chicago. Morris Forman, Engineer- 
ing Consultant for the Metropolitan 
Sewer District is responsible for co- 
ordination of operations and approval 
of any changes. 





What About Rebuilt 
Bail Bearings?* 


This is a subjeet that has seldom 
been discussed in print, so far as this 
writer knows, and it is important. 
There is no good reason why an ex- 
pensive ball bearing should be junked 
as soon as it ceases to give satistac- 
tory service. I would like, therefore, 
to say a few words about rehabilitat- 
ing worn bearings of this type. 

I had the good fortune to be con- 
ducted through a factory not long ago 
—a factory that is devoted exclusive- 
ly to the rebuilding of ball bearings. 
The experience was unusually inter- 
esting and instructive. I learned that 
not only can ball bearings be re- 
built but the president of the company 
insisted that the finished product is 


usually better than the original. In 
fact the company “guarantees” that 
the rebuilt bearings will give service 
at least equal to that of new bearings. 

First, before rebuilding, they min- 
utely inspect the old bearings. The 
original balls and retainers are 
junked. If the rings do not measure 
up to the S.A.E. tolerance limits they, 
too, are junked. Then, the remaining 
rings are given a scleroscopic test for 
hardness. This test eliminates all 
rings that are improperly heat treated, 
fire cracked, burned, or that have 
been over-heated due to improper 
lubrication. 

Next, the outer rings are reground 
and the size of ball to be used is 
determined. Then the inner ring is 
ground to fit. A new brass retainer 
specially designed is used in each re- 


built bearing. A new retainer is neces- 
sary owing to the fact that larger balls 
are required in rebuilt bearings than 
in new. Lastly, the bearing is cleaned, 
inspected, dipped in a special hot pe- 
troleum and wrapped in waxed paper. 

One of the strong arguments favor- 
ing rebuilt bearings is that carefully 
inspected rings that have seen actual 
service are preferable to new rings 
that have never been in service. 

And finally there is the good argu- 
ment that because of the larger balls 
used in rebuilt bearings a greater load 
carrying capacity is assured. This 
surely is a matter worth remembering 
when your ball bearings begin giving 
trouble. They can probably be ad- 
vantageously rebuilt. 


*Contributed by W. F. Schaphorst, M.E., 


Newark, N. J. 
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Sludge Disposal 


Series 2——Part 9 


N THE TREATMENT of sewage 
I the main objective is the removal 
of the solids from the liquid portion. 


The removed solids—primary sludge, 
septic tank cleanings, activated sludge, 
chemically precipitated solids, humus 
rom trickling filters, Imhoff sludge, 
rom separate sludge digestion 
ire further attention before 
can be said to be purified 
instances the remaining sol 
ch of a problem as the 
the seware 
must be processed 
by any of the fol 


or by combinations 
| 
tiitration 


at sea 


beds 


ol sand 

ing 

yroduction 
produc tion 


Vacuum Filtration 


Practically all of the sludges that 


been produced have been de 
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watered on vacuum filters. Activated 
sludge is being filtered at large plants 
such as those in Milwaukee, Wis., 
and Chicago, Ill. Primary sludge ts 
filtered at Minneapolis-St. Paul, as 
well as in many other places. Sludges 
containing precipitated chemicals are 
filtered at East Chicago, Ind. It is 
safe to say that attempts have been 
made to filter any and all sludges. 

In vacuum filtration of sludges it 
is necessary to add chemicals that 
“condition” the sludge (coagulate the 
that the water is more 
easily separated from the solid parti- 
cles. The chemicals that are common- 
ly used include ferric chloride, ferric 
sulphate, chlorinated copperas, alum, 
aluminum chloride, lime, and sulphur- 
ic acid 


solids) so 


Kerric chloride has been said to 


VACUUM FILTRATION and incineration at East Chicago, Ind., plant are housed 
in modern building of functional design. 
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have two effects on the solids. It ts 
believed that the charges on the par- 
ticles are neutralized by the ferric 
chloride, thus making it easy for them 
to clump together. It also has been 
said that the ferric chloride has a tan- 
ning or shrinking effect on the sludge 
particles. 

The quantity of ferric chloride used 
is often stated as a percentage of the 
dry weight of the sludge solids. It is 
interesting to note that it has been 
found that the most rapid filtration 
occurs at a certain pH, depending on 
the kind of sludge and the chemical 
being used. The same pH is desired 
even when there is a different con- 
centration of solids in the sludge. 

Center ' has written quite ex‘en- 
sively about the coagulant require- 
ments of sludges being dewatered by 
vacuum filtration and has given some 
methods for calculating the quantity 
of chemical or chemicals required for 
filtering the different sludges. He says 
that in considering the problems en- 
countered in filtration of sludges it 
is necessary to realize that water 
makes up a large percentage of any 
sludge, and that in the decomposition 
of sludges the organic solids are des- 
troyed, thereby increasing the con- 
centration of minerals in the water 
fraction of sludges of similar concen- 
tration that then remain. He goes on 
to say that there are instances where 
bicarbonates are known to increase 
being digested. Some bicarbonates are 
probably also trapped in the sludge 
almost 100-fold while the sludge is 
particles and as a consequence, add 





SLUDGE DISPOSAL 


FIRST SUCCESSFUL full-scale sludge furnace was this installation at Dearborn, Mich. 


to the chemical requirement for satis 
factory filtration of the sludge. 

The reactions that take place be- 
tween the chemicals and the bicarbon- 
ates in the liquids of the sludges are 
probably similar to the following: 

FeCl, + 3 NH,HCO; = 

Fe(OH) 3 NH.CI + 3 CO 

and 
2 FeCl, + Ca(HCOQOs). = 

2 Fe(OH): + 3 CaCl, 
It can be shown from Eqs. 1 and 2 
that it requires 1.08 parts of ferric 
chloride for every equivalent part of 
calcium carbonate present as alka 
linity in the liquids of the sludge. 
Some digested sludges have been 
found to contain as much as 3,500 
ppm of alkalinity. 

Genter believes that the solids de- 
mand for coagulant depends on the 
percentage of present in the 
sludge and the percentage of volatile 
solids. He has developed formula: 

X 1.03 Y: + 1.6 Ys: (3) 
in which X = the total ferric chloride 
as a percentage of the solids, 
Y; the percentage of sludge water 

ppm. alkalinity « 0.0001 divided 
by percentage of sludge and 
Yo the ratio of volatite to ash in a 
sludge 

In an examnle where the alkalinity 
is 260 ppm, solids 9.35 percent, water 
90.65 percent, volatile 62.1 percent, 
and the ash 37.9 percent, the calcu- 


+ 6 CO (2) 


solids 


dose 


solids, 


lated requirement would be 2.89 per- 
cent. From this example it can be seen 
that about 10 percent of the coagulant 


is required for the reaction with the 
have 


alkalinity. Genter and others 
shown that by removing the alkalinity 
with a process of washing called “elu 
triation” it is possible to reduce ma- 
terially the chemical requirement in 
filtering sewage sludges. 

The filtering medium on vacuum 
filters has been one of the problems 
that has perplexed operators in the 
past and efforts are still being made 
to find filtering media having long 
life and capable of being operated for 
long periods without washing. Cot- 
tons, wools, and the new synthetic 
fibers have all been used. Each filter 
operator has his own opinion as to 
which material gives the most eco- 
nomical operation in his plant. 

The coil spring filter uses no cloth 
and there is no danger of the filter 
medium rotting during shutdown pe- 
riods. 

Kirkland, Wash., filters digested 
sludge at a cost of $6.25 per cubic 
yard of filter cake for chemicals, la- 
bor, and maintenance. The sludge 
sells for $3 to $5 per cubic yard. 

The sludge from vacuum filtration 
may be placed as fill, or dried and 
used as fertilizer, or incinerated and 
the ash discharged as fill. 


Incineration 


Sludges from all have 
been incinerated. For successful op- 
eration it is necessary to dewater the 
sludges to some extent before burn- 
ing is attempted. The more common 
practice is to vacuum filter sludge be- 
fore incineration, but there is no rea- 
son why sludges dried on sand beds 
or in lagoons cannot be incinerated. 

Owen ‘? said that the best 


pre cesses 


(2) has 
way to determine the quality of the 
sludge for incineration is to know 
the ultimate analysis, but even this is 
not exact information. Average data 
on the ultimate analysis of various 
waste materials are given in Table 1, 
taken from Owen's paper. He points 
out that the sludge analysis will vary 
because of the different concentra 
tions of grease that may be found in 
sewage sludges; some have shown as 
high as 13,900 Btu per pound, and 





TABLE 
Ultimate Analysis of Waste Materials 


Mate- Car- Hydro- Oxy- Nitro- 
rial bon gen gen gen 


Btu/Ib 


9,900 
10,000 
9,000 
10,000 


Wood 
Garbage 
Rubbish 
Sludge 


53.5 60 40.4 
45 75 35.0 
38 ° 68 375 
55.0 7.0 35.0 
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SLUDGE DISPOSAL 


NEW OPEN, DRYING BEDS at Whiteland, Ind., use plank stop-log sides and 
provide easy loading by elevated concrete truck runways. 


some raw sludges have been found to 
contain 75 percent combustible mat- 
ter, although digested sludges may 


50 percent combustible 


' 
contain only 


matter 

[he vertical multiple-hearth fur 
nace has been used extensively in the 
disposal of sewage sludges. In these 
furnaces the wet sludge cake is in- 
jected on the top hearth and dries as 
it passes from the top hearth down. 
On the lower hearth combustion takes 
place ind the heat released dries in- 
coming sludge. The ash is collected at 
the bottom and can be transported by 
air, water, or vehicle to the dumping 
ground 

In the incinerator the moisture ad- 
mitted with the sludge must be raised 
to 212° F, changed into steam, then 
raised to the combustion temperature 
in the furnace or to the final gas out- 
let temperature. The ash must be 
raised to the final exit temperature. 
\ sufficient amount of air must be 
admitted to oxidize all of the combus- 
tible matter present. The combustible 
matter must be raised to the ignition 
point and all of the products of com- 
bustion must be raised to the 
outlet temperature. 

The heat 
must be made up by 


gas 


incinerator 
from 


losses in an 
energy 





TABLE 2 
Calorific Value of Sludges 


Btu/Ib. Btu/Ib. 
Dry Solids Combust- 
ible Solids 

12,480 

10,750 

8,980 
9,500 

13,855 

13,905 

11,415 

10,155 


Type of 
Sludge 


5,975 
5,830 
5,290 
4,980 
9,485 
10,285 
9,125 
7,010 


Digested 
Digested 
Digested 
Digested 
Fresh 
Fresh 
Fresh 
Fresh 


Iga ™n™ooeo > 
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some source. The heat losses com- 
monly considered include heat radi- 
ated through the furnace walls, heat 
used in raising the temperature of ex- 
cess air, heat lost in ash discharge, 
and heat lost in air or water used in 
cooling certain parts of the furnace. 

The heat available from a particular 
sludge can be estimated if analysis 
of the material to be burned is avail- 
able; however, it can be noted from 
Table 2 “? that there is considerable 
variation in the calorific values of 
sludges, so the calculated heat value 
may be considerably in error. 

In some places the sludge is only 
dried and the solids are then removed 
and fertilizer. In such in- 
stances all of the heat required for the 
drying must come from coal, oil or 
gas supplied from outside sources. 


sold as 


Freezing 

Freezing of sludge to facilitate de- 
watering has not been practiced in 
the United States. Many a sewage 
plant operator has observed that fro- 
zen sludge dewaters very quickly and 
the solids after thawing make excel- 
lent humus, having lost the sticky 
characteristic of partially dried 
sludge. 

It has been speculated that the 
freezing action breaks the cell walls 
that retain the internal moisture in 
sludge. It is believed that if sludge 
could be frozen and thawed without 
the loss of any great amount of ener- 
gy the process would be used exten- 
sively for preparing sludge for dispo- 
sal. Clements et al. “ have experi- 
mented with freezing and they believe 
that complete freezing with chemi- 
cals can be used successfully if power 
costs can be kept very low. At the 
present time freezing can be taken 
advantage of only as it can be utilized 
in nature. Sludge that has been frozen 


on a drying bed will be a better mate- 
rial for use as a fertilizer when it 
thaws. Sludge that freezes in a shal- 
low lagoon will dewater readily when 
thawed, providing it is possible for 
the water to drain away from the 
solids. 


Liquid Sludge Disposal 


One of the most troublesome prob- 
lems in the disposal of sludges has 
been the separation of the liquid and 
the solids. Some of the complaints 
about processes used for separating 
the water and solids have been that 
filtration is expensive and that dry- 
ing beds are unpredictable because of 
weather conditions. Whether these 
complaints are just, one cannot posi- 
tively conclude because of many vari- 
ables. It can be said with safety, how- 
ever, that if sludge could be disposed 
of without separating the solids from 
the liquid and without any effort or 
expense there would be great rejoic- 
ing. 

Sludges contain so much water that 
liquid sludge disposal requires the 
handling of excessive quantities of 
water. 

The quantity of solids that can be 
removed in a 1,000-gallon tank truck 
amounts to only about 800 pounds, 
while the 1,000 gallons weighs about 
4 tons. The manpower required in 
handling the liquid is, of course, very 
much less than that required in the 
handling of 800 pounds of solids. 
Ross “) has reported that it takes 
about one-twelfth the time to load 
liquid sludge that it does to load dry- 
ing bed sludge. If the 800 pounds of 
solids are in sludge from a drying 
bed they would weigh about 1 ton 
and would occupy a volume of about 
1 cubic yard. 

Liquid sludge is hauled to sea for 
dumping in some instances. This 
makes a satisfactory way of disposal 
in those places where it is possible to 
have water shipping facilities. The 
cost of disposal is not reported as be- 
ing unusually low. New York City 
has practiced this method of disposal 
for many years. 

When liquid sludge disposal by 
truck is practiced it is not possible to 
operate the facility during all seasons 
because it is not possible to haul onto 
farm land during wet weather. In 
those cases where ample storage space 
is provided in digestion tanks this is 
not a serious problem. In some in- 
stances lagoons are provided and 
sludge is discharged to them during 


the time that trucking cannot be done. 


Liquid sludge must be digested be- 
cause of the possible nuisances that 
would arise if primary or activated 
sludges were to be discharged on the 
land. 





Jackmeyer ‘® discontinued the 
use of vacuum filtration at Marion, 
Ind., and this city has practiced liq- 
uid sludge disposal since 1943 with 
apparent success. The cost of liquid 
sludge disposal was reported to be 
77 percent of the cost of vacuum fil- 
tration with no accounting for the 
costs for equipment being used. 


Drying Beds 


Drying beds are a very common 
method for the disposal of digested 
sewage sludge. A few attempts have 
been made to add other sludges to 
drying beds, but they have not been 
successful. 

\t Fort Wayne, Ind. “), it has 
been the practice to make more than 
one application to a bed before the 
sludge cake is removed. This is not 
a conventional procedure and it is 
surprising that it is reported to give 
greater bed utilization. 

The Fort Wayne open drying beds 
are not cleaned between the first of 
December and the middle of March. 
This necessitates a sludge digestion 
tank storage capacity large enough 
to hold a 34%-month accumulation un- 
less sludge lagoons are utilized dur- 
ing the winter period. 

During the months when the beds 
are being cleaned it takes two to five 
days to remove the sludge from one 
bed that contains 19,555 square feet. 

Covered drying beds are advan- 
tageous where rain interferes with the 
drying or cleaning. The effect of rain 
has not been definitely determined 
because it seems to depend on the 
state of dryness of the sludge at the 
time of the precipitation. If the sludge 
has dried to the point of cracking, 
the rain does not seem to delay mate- 
rially the removal of the sludge. 

Sludge that does not crack shows 
evidence of incomplete digestion and 
such sludge will not dry in any rea- 
sonable time. 


Richmond, Ind., reports that the 
shortest time between loading and re- 
moving the sludge from a drying bed 
has been ten days. 

At Dayton, Ohio “), the drying 
rate for glass covered beds is 17 
pounds of dry solids per square foot 
per year, whereas on open beds the 
loading was 16 pounds. 

Sludge when removed from drying 
beds should contain about 70 percent 
moisture if it is to be used for fill 
or fertilizer. 


Fertilizer Production 


Activated sludge and digested 
sludges of all kinds have been dried 
and sold as fertilizer. The organic 
material, plus the nitrogen, phos- 


SLUDGE DISPOSAL 


COVERED DRYING BEDS, such as these at Franklin, Ind., reduce weather prob- 
lem in sludge drying. 


phoric acid, and potash, in the sewage 
sludge make it a desirable soil builder. 
The plant food materials present are 
not in sufficient quantity to make the 
dried sludge valuable from that stand- 
point. It is believed that digested 
sludge is somewhat comparable to 
farm manure in its content of fer- 
tilizer materials. Milorganite, the 
product made in Milwaukee from ac- 
tivated sludge, contains about 6.0 per- 
cent of nitrogen, 3.4 percent phos- 
phoric acid, and 0.65 percent potash. 

To produce fertilizer the cake from 
vacuum filtration is dried in either 
rotary or flash drying equipment. The 
filter cake may contain 75 to 85 per- 
cent moisture and sludge cake con- 
taining more than 50 percent moisture 
has a tendency to form in balls in a 
drier. Therefore, it is necessary to 
mix previously dried solids with the 
filter cake to bring the moisture con- 
tent of the material to be dried below 
the 50 percent fizure previously men- 
tioned. 

Kiln dried sludges are heated to 
temperatures that preclude possibil- 
ities of pathogenic bacteria or intes- 
tinal parasites being carried by the 
sludge ‘?. 

At Milwaukee the dried sludge is 
being processed to recover vitamin 
Bio. Extraction of the vitamin does 
not adversely affect the value of the 
sludge as a fertilizer and soil builder. 


Composting 


Many attempts have been made to 
compost sewage sludge with other 
organic materials. It cannot be said 
that composting cannot be accom- 
plished, even though it is not done 
extensively. The composting or de- 
composition takes place in a satisfac- 


tory manner when the right condi- 
tions are maintained. To date, the 
speed with which the composting 
takes place is slow, requiring retention 
of the materials for longer than seems 
feasible. There is considerable labor 
involved in the operation of the proc- 
ess because it has been necessary to 
turn or mix the materials periodically 
as the decomposition progresses. 

The material remaining after com- 
posting is much like the leaf mold 
found in the woods. It is quite sat- 
isfactory for mulching trees and 
shrubs, but it is not necessarily freé 
of pathogenic organisms unless it is 
heat dried prior to marketing. 


Pumping to Sea 


Pumping of waste sludge to sea 
perhaps should be considered as a 
method of liquid sludge disposal, ex- 
cept that the sludge is not hauled. 
The pumping of sludge to sea can be 
practiced only on the seacoast and 
then only where the conditions are 
such that there is no danger of con- 
taminating the beaches in the vicinity 
of the discharge. It is the usual cus- 
tom to digest the sewage sludge prior 
to discharge. The period of digestion 
accounts for a considerable decrease 
in the pathogenic bacteria found in 
the raw sludge. The digestion de- 
creases the organics that will de- 
compose at the point of discharge 
and, of course, in the decomposition 
prior to discharge considerable com- 
bustible gas is recovered. 

The process of disposal at sea is 
not without potential dangers ; there- 
fore, it is necessary to make a very 
thorough study whenever it is con- 
sidered as a method of disposal. 
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Summary 


The problem of sludge disposal is 
as great or greater than that of puri 
fying th swage There is no 
way that seems better than all others 
for the «disposal of sewage sludge 


one 
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Henry Wilkens Joins 
Freese, Nichols & Turner 


Wilkens, Jr., Dist. Megr., 
Water Co., in Houston, 
resigned that position to 


Henry 
of the Texa 
le 7 | ha 
join the 


Nichol 


l reese 


VW ilkens'’ 


consulting firm of 


Turner. Mr 


and 


clutte will fall m the area of mum 
rineering and he will devote 
contact and public rela 


vith clients and prospec 


cipal en 


rts to 


of Galveston, and a grad 
chanical engineer from Rice 
Wilkens has had a var 
including general ma 
chine hop ork superintendent ot 
the Galveston Water, 
treet lighting Dept 


tate 
Institute, Mr 
ml experience 
and 
District Man 
pet i th Texas Water Co. for 7 
en ul Manager Harris County 
iy No SR 


sewage 


lkens has been active in 
ud Fh SEWA and has served 
in of the Southwest Se 
* +4 


\, as well as a member 


riittes of this section 


iter and sewage associa 
outhwest. He i known 

it iiater & Sz Works 
nibutor of “Dear Bill” let 


“Hank 


wade 


the pen nan 


Symposium on pH Measurement 


lo keep pace with significant de 
the field of pH niecas 
Test. Ma 


nized a. symposium on the 


veiopin | nn 
urement the Amer. Soc. of 

the second such sym 
ago 
pub 
ind sponsored by the ASTM 
Methods of Test 


lO] page book contains sev 


Dos the first was ten vears 
hy eCO 
lished 


( orruttes | | on 


SVN postin was 


inp i he 
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en full length articles of value to the 
theorist, analytical and physical chem- 
ist as well‘as to the practicing proc- 
and control engineer. Copies of 
the hook may be obtained from the 
Amer. Soc, Test. Mtls., 1916 Race 
St., Philadelphia, Pa., at $2.50 each. 


css 


John J. Mathison Heads 
San. Engrg. Div. of 
Green Engrg. Co. 


The Green Engineering Co., of 
Pittsburgh, Baltimore and Boston has 
announced that John J. Mathison has 
heen appointed head of the Sanitary 
Engineering Division of the company 
Mr. Mathison, a graduate of Carne 
gie Institute, will be in charge of all 
problems in connection with water 
industrial wastes 
He was for- 
Morris- 


drainage, 
treatment 
iated with 
of Pittsburgh 


works, 
and sewage 
merly 


assoc 


Knowles, In 


Water Pollution Control For 
Hawaii, Puerto Rico and 
Virgin Islands 


The Public Health Servcie has re 
leased plans covering the water pollu 
tion control needs for Hawaii, Puerto 
and the Virgin Islands. A re- 
\laskan will be an- 
nounced later 

The plans were prepared by engi- 
of the Service’s Water Supply 
and Water Pollution Control Pro- 
gram in cooperation with the Islands’ 
health departments 

lhe reports indicate that water pol 
lution control Hawaii in 
clude additions to eXisting plants, or 


Rico 


port oti needs 


neers 


needs for 


new plants and sewer systems in 18 
districts of the ‘Aslands 

The Puerto Rico report named 75 
ind towns needing additions, 
treat- 


cities 
replacements or new sewage 
ment plants 

In the Virgin the 
showed a need for six new plants 
the Water Pollution Con 
trol Act, Hawaii has been allocated 
$496,100, Puerto Kico, $1,185,000, 
and the Virgin Islands, $830,000 for 
construction of waste treatment works 


during the current fiscal Year 


Islands report 


I ndet 


Editorial Associate of 
Water & Sew W orks 
to Receive A A Award 


Mr. John R. Baylis, long-time En- 
gineer of Water Purification for the 
City of Chicago was voted the 
AWWA, Purification Division 


Award for the best water purification 
paper published in the 1956 Journal. 
The title of the paper was “Seven 
Years of High Rate Filtration.” It 
will be reprinted in the 1957 Refer 
ence and Data Number of Water & 
Sewage Works. 

Mr. Baylis is a graduate of Missis- 
sippi State College with an outstand- 
ing record in the water purification 
field. He is the inventor of a turbidi- 
meter, butterfly valve insert, surface 
wash system, and activated silica and 
split-treatment for water 
treatment. He is an authority on taste 
and odor control, corrosion, coagula- 
tion and high rate filtration. Mr. Bay- 
lis has been an editorial associate of 
Water & Sewage Works 1930 


and has written many artictes for this 


pre CCSS 


since 


magazine 


Proceedings of 4th Southern 
Municipal and Industrial 
Waste Conference 


The Fourth Southern 
and Industrial Waste 
Proceedings are now available for dis- 
tribution. Copies are being sent to all 
registrants and to those from whom 
orders have been received 

Copies are available at $1.50 each, 
and requests should be addressed to 
J. W. Williams, Department of Civil 
Engineering, Duke University, Dur- 
ham, North Carolina 


Municipal 
Conlerence 





= hiengo 


the Widest Range of 


TOP QUALITY PUMPS 


FOR SEWAGE AND 
SLUDGE HANDLING 


SP-5 SEWAGE AND SLUDGE PUMP 


Specifically designed to operate at heavy duty, high 
head application in handling of raw sewage and all 
types of sludge, the SP-5 is recognized as unique 
among sewage equipment. By design it is particu- 
larly adapted for pumping sewage or sludge over 
long distances. For this service the SP-5 has been 
tried and proven successfully over a period of more 
than fifteen years 








FLUSH-KLEEN® SEWAGE EJECTORS 


Flush-Kleen sewage ejectors can't clog because rags 
never reach the impeller. Specially designed strain- 
ers in the discharge line retain all coarse matter. 
Sewage flows over the strainer and through one of 
the pumps to the wet well. When the pumps oper- 


ate alternately they pump only strained sewage. No 
rags or coarse material ever pass through the pump 
casing. Each strainer is automatically flushed clean 
during its pumping cycle 





SCRU-PELLER® SLUDGE PUMPS 


Scru-Peller pumps are designed specifically for 
pumping primary sludge, are positive in operation 
and truly clog-proof. Continuous multiple shearing 
action is provided by stellited cutting edges of the 
screw and eight stellited cutting bars positioned in 
the screw and pump housings. Heavy-duty ball 
bearings at each end of the screw and impeller shaft 
eliminate strain and vibration, permitting pump to 
withstand sudden and severe overload shocks 








aways speoty Chiemgo’ 


ne 






CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemica! Corporation 


® SEWAGE EQUIPMENT DIVISION 
490 DIVERSEY PARKWAY © 





flush Kleen &. Gera-Pelies & Plunger Heorwontal and Verw 
Seg! Pumging Units. Sampiors Sw.oq Dittuse 
Combination Aerate: Clarhers Barmnute: » Comminutors 





Aerators 
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SAFETY 
ALARMS 


Synchro-Stort SAFETY ALARM 
SETS automatically worn with visuol and 
avdible signals as soon os such conditions 
as low oil pressure, low oir pressure ond 
overheating, etc. occur. 
Three switches are provided—control ‘‘on- 
off’ —test—audible alarm cut-off. For 
added protection these olarm sets moy 
be equipped with automatic shut-down in 
case signals ore not heeded. 


Further information upon request. 
SYNCHRO-START PRODUCTS 


8151 N. RIDGEWAY AVE e SKOKIE, tl 
























































KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Analysis 


Can be used for any determination in 
which color turbidity can be developed 
in proportion to substance to be deter- 
mined. 


KLETT MANUFACTURING CO. 


179 EAST 87th STREET « NEW YORK 28, N. Y. 
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May 12-17—Atlantic City, N. J. (Convention Hall) 
A.W.W.A. Convention, Secy., Harry E. Jordan, A.W.W.A, 
Asen., 2 Park Ave, New York 16, N. Y. 








May 13-15—Lafayette, Ind. (Purdue University) 
12th Purpus Iwpustera, Waste Conrerence, Chairman, Prof. 
Don. E. Bloodgood, C. E. Bidg., Purdue University, Lafayette, 
Indiana 


May 16—Portsmouth, N. H. (Hotel Wentworth-by-the-Sea) 
New Ewnctanp Water Worxs Assn., Secy., Joseph C. Knox, 
73 Tremont St., Boston, Mass. 


May 22-24—Ocean City, Md. (Commander Hotel) 
Mary._anp-Detaware Water & Sewace Assn., Secy., W. M. 
Bingley, 2411 N. Charles St., Baltimore 18, Md 


June 3-5—University, Ala. (University of Alabama) 
AvapaMA Water & Sewace Assn., Secy., Prof. R. T. Tindall, 
Alabama Water & Sewage Assn., P. O. Box 1224, University, 
Ala 


june 3-7-—Buffalo, N. Y. (Hotel Statler) 
Amenican Society or Cry. Encineers, Exec. Secy., W. H. 
Wisely, 33 W. 39th Street, New York 18, N. Y 


June 6—Newport, R. I. (Viking Hotel) 
New Encianp Sewace & Inpusteia Wastes Asswn., Secy., 
Earl R. Howard, 115 Broad Street, Hartford, Conn. 


June 6—Summit, N. J. (Canoe Brook Country Club) 
New Jersey Secrion, A.W.W.A., Luncheon and Summer Out- 
ing with Plant Inspection at Millburn, N. J., Secy., Albert 
F. Pleibel, 683 Prospect Street, Maplewood, N. J 


June 12-14—Bedford Springs, Pa.( Bedford Springs Hotel) 
Pennsytvania Section, A.W.W.A., Secy., L. S. Morgan, 
Div. Engr., State Dept. of Health, Greensburg, Pa 


June 13—York Harbor, Maine (Marshall House) 
New Enoctanp Water Works Assw., Secy., Joseph C. Knox, 
73 Tremont St., Boston, Mass 


June 17-18—Lake Placid, N. Y. (Whiteface Inn) 
N. Y. Sewace & Inousraran Wastes Assx., Secy., Ralph C. 
Sweeney, c/o State Dept. of Health, 21 North Broadway, 
White Plains, N. Y. 


June 17-19—Winnipeg, Canada (Regel Alexandra Hotel) 
Canaptan Secrion, A.W.W.A., y. A. E. Berry, 72 Gren- 
Ville St., Toronto, Ontario, 


June 19-21—Dayton, Ohio (Hotel Miami) 
Ono Sewace & Inousrata Wastes Treatment Conrver- 
ence, Secy.. Ward E. Conrad, 301 Ohio Departments Bidg., 
Columbus 15, Ohio 














EASILY INSTALLED IN ALL 
KINDS OF WEATHER... 
YOU COULD EVEN DO IT 
UNDER WATER! 


SLIP-ON PIPE JOINT’ 


forms bottle-tight joint instantly! 
EASY AS ‘“‘A-B-C’'! 











Saves you so much time you'll think the clock is ao 
paralyzed. Yet assembly is simple and easy, and you j \ GASKET 

get a seal that’s tight as a drum. Best of all, 1” SELL. : 

you get Clow Cast Iron Pipe. . . for the watermain ie, 

installation that is economical and permanent. im WIPE ON 


LUBRICANT. S< 
Want more details? You should have them. rat 


, , SLIP PLAIN 
There’s a Clow man not too far from you right C mm eave 
now... ready to give you all the facts. BELL. 






Phone us—or drop us a note. 





< 


*Patent applied for Coy 
JAMES B. CLOW’ & SONS Inc. ty 


201-299 North Talman Avenue, Chicago 80, Illinois Subsidiones. 
Eddy Valve Company, Waterford, New York 
lowe Valve Company, Oskaloosa, lowe 






Water & Sewace Works, May, 1957 


109A 








lf you are interested 


nm 


Economical Water Treatment 


DO NOT MISS 


THE GLENFIELD 
MICROSTRAINING EQUIPMENT 


at the 
Atlantic City Convention 
of the 


American Water Works Association 


May 12-17th — Booth 624 


GLENFIELD & KENNEDY, INC. 


706 North Avenue « New Rochelle, N. Y. 
® Trade Mark Ree —Tel. NE 3-7414 
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June 19-21—Des Moines, lowa (Hotel Kirkwood) 
lowa Sewace & Iwpustaia Wastes Asswn., Secy., L. F. 
Skorczeski, 207 S. 15th Avenue, Marshalltown, lowa 


June 20—Castine, Maine -( Maine Maritime Academy) 
Maine Water Uriities Assn., Secy., Gerard F. Laurin, 89 
Western Ave., Augusta, Maine 


June 24-28—University Park, Pa. (Pennsylvania State Univ.) 
Seventw Annvuat Pennsyivanta Sewace Works. Scuoor 
Clifford V. Smith, Jr., Dept. of Civil Engrg., The Pennsyl- 
vania State University, University Park, Pa 


June 26-28—Chicago, UL (Sherman Hotel) 
Centeat Staves Sewace & Inousteta Wastes Assn., Secv., 
Geo. F, Bernauer, 713 Chapman St., Madison 5, Wis 


July 8-12--University Park, Pa. (Pennsylvania State Univ.) 
Seventa Annuar Pennsyivanita Wares Works Scoot, 
Clifford V. Smith, Jr.. Dent. of Civil Engrg., The Pennsyl 
vania State University, University Park, Pa 


\ug. &—Greenville, Maine 
Maine Warer Urisries Assn., Secy., Gerard F. Laurin, 89 
Western Ave. Augusta, Maine 


\ug. 12-16—Blacksburg, Va. (Va. Polytechnic Institute) 
Viecinta Snort ScuHom For Orrratorns Water & SEwace 
Teearment Prawts, W. A. Parsons, Assoc. Prof. San. Engr., 
Va. Polytechnic Institute, Blacksburg, Va 


Aug. 26-28—University Park, Pa. (Penna. University) 
PENNSYLVANIA Water Works Operators Assn. Secy., 
Harry A. DeWire, State Dept. of Health, 29 Chestnut 5t., 
Lewistown, Pa 


\ug. 28-30-—University Park, Pa. (Penna. University) 
Pennsvyivania Sewace & Inovusratan Wastes Assn., Secy., 
). R. Harvey, c/o Pennsylvania Dept. of Health, 916 Diamond, 
Meadville, Pa 


Sept. 4-6—Milwaukee, Wis. (llotel Schroeder) 
Wisconsin Secrion, A.W.W.A., Secy., Harry Breimeister, 
Chief Utility Engr. City Engineer's Office, City Hall, Mil 
waukee 2, Wis 


Sept. 11-13 Upper Saranac Lake, (Saranac Inn) 
New York Section, A.W.W.A., Secy., Kimball Blanchard, 
Rensselaer Valve Co. c/o Ludlow Valve Co. 11 W. 42nd 
st New York, N y 


Sept. 11-13—Sioux Falls, 5. D. (Sheraten-Cataract Hotel) 
23an Annvuat Soutn Dakota Water & Sewace Works 
Conrerence, Secy., Charles E. Carl, S. D. Water & Sewage 
Works Conference, Pierre, 5. D 


Sept. 15-18—Boston, Mass. (Hotel Statler) 
New Ewnctanp Water Works Assn., Secy., Joseph ¢ 
Knox, N.E.W.W.A., 73 Tremont St., Boston 8, Mass 


Sept. 18-20—Cincinnati, Ohio (Netherland Plasa Hotel) 
Onto Section, A.W.W.A. Secy., M. E. Druley, Dist. Mgr., 
Dayton Power & Light Co., Wilmington, Ohio 


Sept. 23-25— Louisville, Ky. (Brown Hotel) 
KenTucKY-TEeENNESSEE Section, A.W.W.A., Secy., J. Wiley 
Finney, Ir. Howard K. Bell, Cons. Eners., 553 §. Limestone 
Street, Lexington, Ky 

(Jointly With) 
Kenrucky-Tennessee Inoustarar. Wastes & Sewace Works 
Assn., Secy., S. Leary Jones, Cordell Hull Bidg.. Nashville, 
Tenn 


Sept. 24-25—Santa Fe, N. M. (1a Fonda Hotel) 
Rocky Mouwntarn Section, A.W.W.A., Secy., Jack W. Davis, 
Dist. Mer., Transite Pipe, Johns Manville Sales Corp., 301 
Continental Oil Bidg.. Denver 2, Colo 


Sept. 25-26—Stillwater, Okla. (Oklahoma A & M College) 
Oxranoma Inpusta1a. Wastes Conresence, Prof. Quintin 
B. Graves, Oklahoma A & M College, Stillwater, Okla. 


Sept. 25-27—Detroit, Mich. (Leland Hotel) 
Micnican Section, A.W.W.A., ag S T. L. Vander Velde, 
Chief, Sec. of Water Supply, State Dept. of Health, 1 ansing 
4, Mich 





add a valve... 


One... 
with MUELLER 





INSERTING VALVES 


and equipment 


You can install needed control points in the line - 
without a shutdown — with Mueller Inserting Valves. 
Inserting Valves are added to line under pressure 
without loss of fluid or customer inconvenience. 


Valve sleeve is attached to the main...the line 
drilled with a Mueller “C-C” or"C-1" Drilling Machine 
..valve body is inserted and fastened...and line is then 
equipped for precise flow control. The Mueller Insert- 
ing Valve is identical to job-proven Mueller Gate 
Valves with four-point wedging mechanism. 


H-800 Inserting Vaives Use Mueller Inserting Valves and Equipment to 
For 4”, 6" or 8” mains. Working pressure add the valves you need. 
to 125 ps.i. max. Equipment required: Drill- 
ing machine, H-810 inserting equipment. 
MUELLER CO. 
EC ATU. i. 


factories at Oecater Chattanoegs Los hagetes 
te Coneée Muetion Limited Ser aie Oatarie 
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Gardner Hotel) 
AW.W.A., Secy., 
Water Dept., St 


; arg: N. D. ( 
wYRAI SECTION 
(reneral Manager 


(Jointly With) 


un Daxota Warten & Sewace Works Conrevence, Secy., 
H. Svore, c/o State Dept. of Health, Bismarck, N. D. 


I At mard N 
Paul 2, Minn 


eTrctte 


St. Louis, Mo. (Hotel Sheraton Jefferson) 

Section, A.W.W.A. amp Missovun: Water & 
Conrverence, Joint Meeting, Secy., Warren Kramer 
Office Bidg., 6th Floor, Jefferson City, Mo 


1 iet, | 
M oun 
RW AGI 
tate 


(Hotel Statler) 
& Inowvereiat 
Secy., 4435 


Mass 
SEWAGE 
} xe 
D. ¢ 


(et 1-— Boston 
Vr EPRRATIO oF 
Kaiph | bk ubrman, 


W Washington 16 


Wastes 
W iscomsein 


\SSNnSs., 
Ave., 


Paris, Maine 
Urusries As 
Augusta, Maine 


ot} 


Secy., Gerard F. Laurin, 89 


ATER 


(Municipal Auditorium) 
Leslie A. Jackson, 


Auditorium 


oma City, Okla 
ECTION ,W.W.A 

Water Works, Robinson 
Arh 


Oklal 
~ery 


Memorial 


(Hotel 
Eworneers, Exec 


New York 18, N y 


vew York, N. ¥ 
~HKTETY OF CIVI 
W Mh Street 


Statier) 


W. H 


Secy 


Voines Hotel) 
Hail, Supt 


Moines, lowa (Fort Des 
\W.W.A., Secy. J. J 


Dubuque, | 


‘ Water 
Hall wa 
(Buena Vista Hotel) 

SECTIO \W.W.A Secy { M 

Public Comm., 19 West 
City 


oni, Miss 
ISSIPrt 
Supt 


Ma 
service Lom 


Miss 


treet, Yazoo 


24.—Wheeling, W. Va. (McLure Hotel) 
‘ ta Section, A.W.W.A., Secy., Hugh W. Hetzer, 


vin 


Engr., West Va. Water Service Co., 
7, W. Va 


ton 


(Jointly With) 


Weer Vircinta Sewace & Invousteta, Assy., Secy., G. 
Fortney, c/o State Dept. of Health, Charleston 5, W. Va. 


Oct, 24-26-—Atiantic City, N. J. (Hotel Madison) 


New Jresey Section, A.W.W.A., Secy., Albert F. Pleibel, 683 


Prospect Street, Maplewood, N. J 


24-26-~—Seattle, Wash. (Franklin Hotel) 
Noetuwest Sewace & Inovusrerar 


ct 
Pacirn 
Secy 
tox 176, Pullman, Wash. 

Toronto, Ontario (King Edward Hotel) 


Oct. 2B 


CANADIAN UnsTITUTE on Sewace & Sawrration, Secy., Dr. 
Berry, Administrative Office, 72 Grenville St., Toronto, 


A. EZ 


Ontario, Canada 


Oct. 29—Nov. 1—San Jose, Calif. (Civic Auditorium) 
Cativornta Section, A.W.W.A., Secy., Henry J 
jureau of San. Engr., 905 Contra Ave., Berkeley 7, Calif 


Oct. 30-Nov.1—Washington, D. C. (Sheraton-Park Hotel) 
Cursareake Secrion, A.W.W.A., Secy. Carl J 
t3rd St.. N.W., Washington 15, D. ¢ 


6-%—Roanoke, Va. (Hotel Roanoke) 
Vincinta Section, A.W.W.A., Secy. J. P 
Manager, Wallace & Tiernan, Inc., 
Koanoke, \ a 


Nov. 7-8—Hastings, Neb. (Clark Hotel) 
Neweaska Sewace & Inpustara Wastes Assy., 
Lechtenberg, 614 Standard Oil Bldg., Omaha, Neb 


6955 


Nov. 10-13 jac ksonville, Fla. ( Roosevelt Hotel) 
Fromma Section, A.W.W.A., Secy., Jay D 
Department, City Hall, Miami Beach 39, Fla 

Nov. 11-13—Raleigh, N. C. (Hotel Sir Walter) 
Nortu Carouna Section, A.W.W.A., 
Sewace & Inpusteia, Wastes Assn., 
Wilbur E. Long, Jr., 1615 Bickett Bivd., Raleigh, N. ¢ 


Still using 2 men 
on this sewer-cleaning job? 


The helper that wag needed on this 
job to dump the bucket, is now released 
to handle other sewer maintenance prob- 
lems, The Sewer Department has liter- 
ally gained another man at no extra cost. 


It’s the new Automatic Bucket Dumper 
that does the trick. In 30 minutes, for 
less than 2 weeks wages, it can be in- 
stalled on all existing “Flexible” Bucket 
Machines. And, of course, before any 
new Bucket Machines are purchased, 
you should get the full Automatic Bucket 
Dumper story. 


FLEXIBLE INC. 


3786 Durango Ave., Los Angeles 34, Calif. 
(Distributors in Principal Cities) 
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To learn more about this latest in a long 
line of “Flexible” firsts, write for the name 
of your nearest distributor. 





P. O. Box 1906, Charles- 


Wastes Assn., 
, Gilbert H. Dunstan, State College of Washington, P. O. 


Ongerth, 


Lauter, 


Kavanagh, District 
213 Carlton Terrace Bidg., 


Secy., V J. 


Roth, Mer. Water 


ann Nortn CAaRoLina 
Joint Meeting, Secy. 


Switch to sludge-free Purex Salt 


In every 100 lbs. of rock 
salt you buy you assume 
the risk of paying for up 
to 5 lbs. of insolubles or 


sludge — shale and sul- 


WUAODE, 
ahaaae 


phates. This means that in 
a O-ton carload of rock 
salt you may pay for as 
much as 5,000 lbs. of sludge! 
This insoluble matter is included in the purchase price 
of the rock salt and accounts for part of your freight 
bill. It also necessitates periodic cleaning out of your 
brine making system. 

But when you buy Morton Purex Salt, you get 
high-purity evaporated salt that is made in a controlled 
particle size to prevent packing and channeling. With 
Purex, none of your purchase price or freight bill goes 
toward paying for insolubles or sludge. 

With Purex, no time or labor is wasted in cleaning 
out insoluble matter from your brine making system 
to keep it functioning at peak capacity. For Purex is 
100% soluble. Morton Purex Salt will leave no accumu- 
lation of material in either the brine or water softener 
tanks. It can be used in bulk wet storage systems and 
in the Morton Model E Brinemaker. 


These filter pads (approximately 1/5 actual size) 
show you how much insoluble matter (sludge) 
you get in just 5 ibs. of various kinds of salt. 


Kansas Rock Salt Morton Purex Evaporated Salt 


Tests for insolubles taken from these random 

samples show you that Morton Purex is the only 

one that contains no wasteful sludge, or insolubles. 

For more information about Morton Purex Salt and 

for free, expert help on any water softening or brine 
problem, write or wire: 





MORTON SALT 
COMPANY 
INDUSTRIAL DIVIBION 


Oept. W4 120 So. LaGatie Street, 
Chicago 35, tilinois 
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From Purdue's “Sonitary 
Engineering News” 
Don E. Bloodgood, Editor 


Mmantenance 
becomes 


ince the coat of 


of greenhouse structures 


eee ; ata Sy 
progressively more expensive, it 
seems inevitable that these will have 
to be abandoned.” From the Toledo, 
Ohio, 1953 Annual Report. 
> 7 * 

The failures of the anaerobic com- 

processes when tried in this 


Ley 
posting 


SERVICE is the 
basis of GROWTH 


"Service" always has been a watchword in the M & H or- 


ganization — service to the customer. 

M & H service begins in the versatile M & H engineering 
deportment, with research and design of M & H valves, 
hydrants and other products. Then follows service by trained 
manufacturing personnel — craftsmen using highest quality 
moteriols. Add a modern, well equipped manufacturing 
plant, an efficient cost control system and wide-awake sales 
and shipping departments and you hove a composite factor 
of service which means fulfillment of delivery schedules with 
superior quality M & H products. 

Because service means growth, M & H has become one 
of the leading valve and bhydront manufacturers of the 


United States. 


M:H VALVE 


AND FITTINGS COMPANY 


ANN N a 
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ABAMA 


country, and success of some of the 
aerobic processes started in the U. S., 
make it evident that the development 
of composting here will depend upon 
aerobic decomposition of organic 
refuse. 
” * oF 

The rate of water use continues to 
increase. From 1945 to 1950 it rose 
approximately 10 per cent to reach 
the 140-gped level. 


* > * 


ACS Miami Meeting 
Water, Sewage & Sanitation Div. 


A symposium on Disinfection and 
Sanitization with lodine highlighted 
the Div. of Water Sewage and Sani- 
tation meeting as part of the Amer. 
Chem. Soc. convention in Miami 
\pril 7-11. Another session covered 
a variety of subjects including; The 
removal of radio nuclides from water 
by polyelectroltic coagulation of shale 
slurries; Composting of organic 
wastes; The C.O.D. of citrus wastes; 
Activated silica; Anaerobic fermen- 
tation: Bacterial oxidation of nitrite; 
Chemical’ plankton relationships in 
surface waters; and Characteristics 
of organic contaminants of ground 
waters 


Sewage Treatment Plant 
Design Conference 

Forty-six engineers attended the 
recent Great Plains Sewage Treat- 
ment Plant Design Conference at 
Castle Hotel, Omaha, Neb 

Featured at the meeting were three 
papers : 

Mr. Paul Bolton, Assistant Re- 
gional Engineer, Public Health Serv- 
ice, presented a paper on Tne Fep- 
ERAL Water Pottution ConTROL 
ProGRAM. His paper discussed Public 
Law 660 as it pertains to the con- 
sulting engineer, He pointed out the 
design features which his office criti- 
cally examines when plans and speci 
fications are submitted for U. S. Pub- 
lic Health Service approval 

Stupce DiGesTion AND SLUDGE 
HANDLING, was the title of a paper 
presented by Philip F. Morgan, Pro 
fessor of Sanitary Engineering, State 
University of lowa. He discussed the 
biochemistry of digestion and showed 
how it entered into design criteria. 

The last paper, Raw Sewace La- 
GOONS IN THE Mipwest, by Dr. Joe 
K. Neel, Biologist, U. 5S. Public 
Health Service, reviewed the biologi- 
cal principles of sewage lagoons. He 
stated that to date no simple easy 
method for the design of sewage la- 
goons existed, and that studies now 
are underway in Missouri to obtain 
more accurate design data for sew- 
age lagoons 





8-month test shows 
HI-CONE system 
operating costs 
are 44% less! 


In the selection of sewage treatment equipment, the two most 
important factors are operating cost and effluent quality. 
These figures from the annual report of the Manchester, 
England, Rivers Department, prove the superiority of the 
Hi-Cone! They're based on the operation of activated sludge 
plants (including a Hi-Cone System and a diffused air sys- 
tem) under strictly comparable conditions over a period of 18 
months. Manchester is a pioneer in treatment by the activated 
sludge process, having first conducted experiments and tests 
in 1913. 
Hi-Cone's power consumption was lower! Horsepower demand 
per million gallons treated per 24-hour day for the Hi-Cone System was 
34.9% lower than the air diffusion system. 


Hi-Con¢’s total operating costs were lower! Relative costs per 
million gallons treated were 42.1%, lower than the air diffusion system 


Hi-Cone’s effluent was better! The 8.0.0. reduction wos 26%, 
greoter; the suspended solids removal was 5%, greater than the air 
diffusion system 


Use this coupon to ask for detailed information 
Please send the following descriptive literature on the Hi-Cone: 


Cost and operating reports (/ Report of article, “U. 5. and 
- ; ‘ British engineers agree on the 
Hi-Cone engineering data Hi-Cone System” 


1999-9 Nerth Ruby Street, Melrose Par':, ilinois 


mps * pneumatic 
ors © distributors ¢ clarifiers @ 


cal aerators ¢ digesters 
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Penna. Clean Streams 
Conference 


\ river inspection trip and a dis- 
safe disposal of radioactive 
special features of the 


cussion ot 
wastes were 


Pennsy 


lvania Clean Streams Confer 
Pittsburgh on April 25 


ence held iv 
und 26 


The 


rie 


conference, fifth in an annual 
ponsored by the State Cham 
ber of Commerce and 18 cooperating 
organizations and agencies, including 


Works Assn., got under way with the 
welcoming address by W. F. Rock- 
well, Jr., President, Penna. State 
Chamber of Commerce. 

The handling and disposal of radio- 
active wastes, a subject of growing 
importance because of nuclear power 
and other industrial atomic projects 
in western Pa. and elsewhere, was 
discussed by Dr. Joseph A. Lieber- 
man, of the Atomic Energy Commis- 
sion, Washington. 


W aste \ efi, 


Penna. Sewage and Industrial 


and Penna, Water 


Note special architectural effort to keep this building in harmony with its residential surroundings. 


Hill Road Reservoir of Washington 
Suburban Sanitary Commission 


Served by WHEELER-ECONOMY PUMPS 


One of the world’s largest all-steel reservoirs is the new Hill Road 
Station built for the Washington Suburban Sanitary Commission in 
Prince George's County, Md. It has a capacity of ten million gallons. 
Three Wheeler-Economy Horizontal Double Suction Pumps draw water 
out of the reservoir and lift it into the supply system. Two of the 
pumpe are 10” x 8, with a capacity of 3500 gpm each at a head of 
235’, 1750 rpm. The third pump is 8” x 6’’, 2000 gpm capacity at 200’ 
head, 1750 rpm. 

Wheeler-Economy Double Suction Pumps are custom built to meet 
your specific conditions for most dependable water works service. Case 
is horizontally split so top half may be lifted for access to rotating 
parts without disturbing piping or driver connections. Parts are stand- 
ardized and accurately machined for quick replacement when necessary. 
Simplicity of design, quality of workmanship and materials give these 
pumpe their reputation for long lived dependability, sustained high 
efficiency with low maintenance. Many have been pumping for 25 years 
and more without replacement of major parts. That's why so many 
Wheeler-Economy Pumps are going into modern water works systems. 
Have you talked to a Wheeler representative? There's one near you. 

Write for Catalog A-156. 


Wheeler: ECONOMY PUMPS 


C. MH. Wheeler Manufacturing Co. + Economy Pump Division 


aoe 


o tere. 


Other speakers at the Mellon In- 
stitute sessions described waste dis- 


oo 
as 
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19th and Lehigh, Philadeiphie 32, Pa. 


A 


sal developments in the steel and 
food industries. 

For the river tour, passengers 
boarded a U. S. Steel Corp. river 
boat at the Sixth Street Wharf in 
Pittsburgh. The boat, pulled by a die- 
sel tow boat, cruised Pittsburgh’s 
famous Monongahela and Ohio river 
system from 10 A. M. to 4 P. M. 
with luncheon served on board. 


N. E. Section AWWA 
Elects Officers 


Hears brief report on polyelectrolyte 
coagulant aids 


At the annual meeting of the New 
England Section of AWWA, the fol- 
lowing officers were elected for the 
ensuing year: 

Chairman: Peter C. Karalekas, 
Chief Engr., Water Works, Spring- 
field, Mass. 

Vice Chairman: Herman Burgi, 
Jr., Gen. Manager, Portland Water 
District, Portland, Me 

Secrelary: J. E. Revelle, Dist. 
Sales Mgr., Chicago Bridge & Iron 
Co., Boston, Mass. 

Trustees: Clarence L. Ahilgren, 
Asst. Supt. and Ch. Engr., Water 
Works, Manchester, N. H.; A. J. 
Minkus, Engr. of Purif., Water Bu- 
reau, Hartford, Conn. 

The George W. Fuller Award 
Committee selected Artuur D. Wes- 
ron, Cons Engr., Edgartown, Mass. 
Mr. Weston was Chief Sanitary En- 
gineer for the State of Massachusetts 
until his retirement a few years ago. 

AWWA Secretary Harry E. Jor- 
dan attended the meeting and re- 
ported that the New England Sec- 
tion had grown from 214 to 246 in 
the past two years. 

Mr. Jordan also reported on the 
matter of highway reimbursement 
legislation and on the matter of new 
coagulant aids. In reference to poly- 
electrolyte coagulant aids, Mr. Jor- 
dan said that many state health de- 
partments are becoming apprehensive 
as to the toxicity of these compounds 
AWWA is planning a referee board 
on this matter ; the board will consist 
of two U.S.P.H.S. men, two inde- 
pendent laboratory men, and one uni- 
versity man. Any persons having data 
on the topic are asked to submit it to 
the board. 


Lr 


Could Be! 


The reason why some people get 
“lost in thought” is because it is un- 
familiar territory to them. 


Many of us never put our best foot 
forward until the other one gets intc 
hot water 





Toh Z-M oh Mol alate 
re fla-t4 migelii me: 
basic producer. 


Many municipal, co-operative, and private water 
systems buy chlorine and other water and sewage 
treatment chemicals direct from PENNSALT for the 
simple reason that they save money by buying direct 


and taking advantage of Technical Service assistance. 


TECHNICAL ASSISTANCE 


. is so important to users of chlorine and other 
water and sewage treatment chemicals thot some 
municipalities require this service to be written in their 
bids. It means PENNSALT not only provides constantly 
high quality chemicals, but also Technical Service 
Engineers ‘‘on your stoff but not on your payroll.”’ 
There is no extra cost, 


WESTERN DIVISION 


CHEMICALS CORPORATION 


(Formerly Pennsyivania Sait Manufacturing Company of Washington) 


PENNSALT 


TACOMA, WASHINGTON 


OFFICES AND TELEPHONES 
BERKELEY, AShberry 3-2537 
PORTLAND, CApitol 8-7655 


TACOMA, MA 7-9101 


LOS ANGELES, iUdlow 7-6244 


PHILADELPHIA, 
VANCOUVER, 8B. C., PAcific 7578 


Mr. Harry S. Fisher, Pernsalt Technical Service Engi- 
neer, inspecting ton chlorine installation at 
City of Eugene, Oregon, chlorination station 


del 





THE BIG {3 
PENNSALT CHEMICALS 
for Water and Sewage 

Treatment 





CHLORINE—A uniform quality water works 
grade of chlorine. Used by scores of cities 
and communities throughout the West 
because of confidence in PENNSALT’S 
Quality Control of the product. Shipped 
in 100 and 150 Ib. cylinders and ton con 
tainers by rail, truck and water 


AMMONIA, Anhydrous Water works 
grede, shipped in modern bottle-type 
cylinders which lighten the burden of 
handling. 50, 100, 150 Ib. cylinders 


PERCHLORON®—High-test calcium hypo 
chlorite containing 70% available chlorine 
Shipped in 100 Ib. drums; cases — nine 
5 |b. cans to case 


Y 


Pennsalt 
Chemicals 


LOcust 4-4700 
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Pressure Transmitter 
501 
The Foxboro Company 
Ma ha 
indicating pressure trans 


de veloped a new, inex 
pe 1 ‘ 


accurate to =U4% of 


miitter 


FROM 
THE FILES OF 


DR. CENTRILINE 


Foxboro, 


scale 


@ For further information on products or services please use reader 


Model 44 


Pressure Transmitter, it measures 


range. Known as the 
pressures of 0-30 inches of water to 
0-6,000 psi, transmitting a 3-15 psi 
air signal to indicating, recording 
or controlling instruments 


...a bad case 


CASE #7841 


PATIENT 


8 Miles of 16” and 12” Cast Iron Water Supply Lines in 


Abington-Rockland (Mass.) Water District. 


SYMPTOMS 


Lack of water and pressure during periods of high 


demand requiring restrictions in the summertime 


DIAGNOSIS 


Poor circulation due to regrowth of tuberculation after 


cleaning. Available water could not be delivered 


to consumers 


TREATMENT 


The lines were cleaned and cement lined in place without 


interrupting service to consumers. In less than 8 weeks 
the entire job was completed 


RESULTS 


Patient now sound and healthy; pipe capacity 
permanently doubled, no further summer restrictions, 


future maintenance costs were eliminated 


'/ your lines also show signs of suffering trom corrosion, leakage or tubercula 
tion, investigate the Centriline Process. Cleaning and cement lining in place 
has been a successful remedy for over 1,000 miles of water supply pipelines 


Centriline hasn't lost a patient yet 





140 CEDAR STREET, NEW YORK 6, N.Y. 
WOrth 2-1429 








Works, Ma‘ 


waas 


CENTRILINE CORPORATION 


A subsidiary of the Raymond Concrete Pile Company 


Branch Offices in Principe! Cities 
of the United States, 
Canada, and Latin America. 








To accommodate the various 
ranges, a choice of standard Fox- 
boro pressure elements is offered 
~spirals, helicals, bellows and dia- 
phragms; element materials are 


corrosive process 


available for 
fluids, 

Eliminating the need for a sepa- 
rate field gauge, the transmitter has 
an eccentric indicating scale, 41%" 
long, built into the front of the 
case. Red pointer and black-on- 
white scale markings are visible 
from as far away as 20 feet to pro- 
vide indication at point of measure- 
ment 


Circular Diffusers With 

Carborundum Plates 
502 

Pacific Flush Tank 

Chicago, IIL, has developed a new 

type of aeration plate holder that 


Company, 


permits the servicing of air diffu- 
sion assemblies without dewater- 
ing, or removing the aeration tanks 
from service. 


No tools are necessary with the 
new holders. The carborundum 
plates are quickly installed or re- 
placed by hand. A single bolt and 
wing nut holds the entire assembly 
in place 

The new circular plate holders 
are made from an inert material 
that is not affected by alkaline or 
acid which may be present in sew- 
age. Designed specifically for op- 
eration in the P.F.T.-Kraus Dual 
\eration System, the new holders 
are also efficient and economical in 
any aeration system using air from 
blowers 





VALVE BODY 

Cost iron flange and 

body thickness equol to 

or greeter thon called 

for by AWWA Specifice- 
tions. Standard laying 
lengths. 


VALVE SEAT 

Molded natural rubber (or simi- 
lor meoteria!) reinforced with 
comented and screwed in plece 
for complete immobility. Permits 
valve relocation without dificul- 
ties encountered with spool-type 
liner valves 





ag: 
A 4 i 


' 


REDUCE MAINTENANCE COSTS ) 
with Builders Butterfly Valves 


Strict adherence to sound engineering and Remember, too, that these Butterfly 


Avoilable with all types of monval 


ond power operctors, 


Builders own 
operator. 


“lo-heod” 


advanced hydraulic principles accounts for 

the high durability of Builders Butterfly 

Valves. These design features, plus extra- 

sturdy construction result in valves which 

last the life of the plant and require mini- 
mum maintenance, 


Valves are backed by Builders specialized 
knowledge of water and sewage works 
metering and control problems. Builders 
Butterfly Valves are built to AWWA upeci- 
fications . . . for water and sewage works 


service. 


For Bulletin 650-L1B; write 
BUILDERS-PROVIDENCE, INC. 


350 Harris Ave., Providence 1, R. |. 





including 
cylinder 


B-I-F 


@BUILDERS-PROVIDENCE 
INDUSTRIES® 


wertrees 
‘etortes 
cCowtreors 
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"©" Rings And Brass Parts 
Added to Crane Valves 
$03 


Iil., has 
to it 


add 


‘ hicago, 
lternate features 
\ iron body double cline 
vate valves in 
and 12 inches 
vith “OO 


all-bra 


W.W.A 
10 
stlable 


ind 


i. 
ring 


internal 


vith 
to the 


j ottered 


an alternate 


here’s all 


the equipment 


you need 
to 
sanitize 
with 


HTH 


@ For further information on products or services please use reader service card. 


ventional box. It con- 
ol 


around the 


stulting 
Buna-N 


con 


sists two rubber 
stuff- 
The lower ring acts to seal 
while the upper 


pressure 


rings stem in the 
ing box 
internal 
ring as 
eal, and as an external dirt seal, 

The 


oltfered 


pressure, 
serves a reserve 


all-brass internal parts are 
with ¢ \.W.W.A, 


lor services 


rane 


valves use on water 


where a critical corrosion problem 
The brass internal parts in- 
rings, 
spreader and 


ype “A’ 


exists 


clude body dises, upper and 


gland—plus a 
stem 


lower 


Ni V ee bronze 


oP ey 


Shot ead 


The convenience and the quick, positive chlorine action 
of HTH Granular make it ideal for water sanitizing 


t all points from source to faucet. 


is matched by its economy. 


Dry, non-dusty, 


wii 
10% 


easy to store and use... 
available chlorine for sure elimination of bacteria, 


And HTH effectiveness 


HTH offers 


algae, fungi and odors from reservoirs, wells, mains, 
spray ponds, filters and other danger spots. 


all your supply house today. Or write Olin Mathieson 


directly. 


You'll be surprised how many 


water treatment 


problems you can solve with HTH Granular. 


G 


HTH Granular is 
available in 100 Ib 
and 
5 ib 


drums cases ese 


of nine cans 


HTH” is o trodemerk 
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IMBUETRIAL CHEMICALS Olvtsion - 


HTH 


CORF ORATION 
SAL TIMORE 5. OO 
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Clow Introduces New 
Cast Iron Pipe Joint 
504 


James B. Clow & Sons, Ine., Chi- 
cago, IIL, has just introduced a new 
cast iron pipe joint 

This new pipe joint is a rubber 
seal joint, which uses only a mold 
ed rubber gasket for its seal, No 
follower ring or bolts are required 
Its features are fast, simple as 
sembly. The joint has ap 
proved by the Underwriters Labo 
ratories for 350 psi working pres 
sure, 

The Clow rubber seal joint is an 
“all weather” joint, that makes on 
tight under virtually any or all 
trench or weather conditions, as a 
result, speed of laying pipe can be 
stepped up, and lower cost realized 
for the completed pipe installation 

Clow is currently in limited pro- 
duction on pipe with this new joint 
at their Coshocton, Ohio and Birm- 
ingham, Alabama pipe plants 


been 


Drum-Type Multiple Indicator 
505 

The Bristol Co.,, 

Conn, 

Type Precision Indicator for quick 

of at remote 


Waterbury, 


has available a new Drum- 


readings variables 
pomts 

This 
pany's standard 
tronic instrument 
is equipped with numbered push 
button switches on the front of the 
case, and can scan up to 48 remote 
The revolving 
has a calibrated 
Full-seale 


the 
Dynamaster elec- 


indicator uses com 


components, It 


points quickly 
drum-type scale 
length of over 


travel takes place in 414 seconds 


26 inches 





10-Ton Manifold for 


This reinforced concrete manifold ties four 
10-inch water lines into a 54-inch line in a 
new water supply system in Illinois 

Two 20-foot I. D. intake caissons in the 
east bank of the Mississippi at Granite City, 
Ill. feed the four 30-inch lines, which in turn 
feed the manifold. The 54-inch line from the 
manifold runs three miles across town to a 
ten million gallon reservoir. The water is 
then distributed through 24-inch lines to 
meet the increased requirements of the two 
plants of the Granite City Steel Company. 





Concrete Pipe Line 


Ranney Method Water Supplies, Inc. of 
Columbus, Ohio sank the caissons. The Day 
ton, Ohio plant of Price Brothers Company 
manufactured the concrete pressure pipe and 
the special fittings used on the job, The 24 
and W-inch lines are prestressed concrete 
cylinder pipe and the 54-inch line is concrete 
embedded cylinder pipe. Concrete pipe was 
selected for this project because of its 
high strength, continued high capacity, long 
life with low maintenance and long term 


rica Brothers 


economy. 
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Uniform Pipe Marking System 
506 


HH brady Co., 
has developed the 


Milwaukee, 
brady 
if-Sticking Perma-Code pipe 
marker that enables plant and 
maintenance engineers to standard 
the pipe identification system 
them entire plant 
TL markers come in stock 
to fit any size pipe. They 
of all-temperature Vinyl 
all-tem 


@ For further information on products or services please use reader service card. 


They are guaranteed to stick to 
pipes for a minimum of 2 years, 
New, job-tested, bold, black, letters 
on ASA Standard A-13 background 
colors identify pipe contents with 
both color and legend, Matching 
stock directional arrows indicate 
flow direction of pipe contents, 

\ free Pipe Marker Planning Kit 
is avaiiable to help plan a standard- 
ized pipe identification system for 
the entire plant. The Kit includes 
a planning guide, cost comparison 
and safety information, application 


i heavy-duty 
dhesive, and silicone 


stock list 


reoated for long life 


“Out of sight—out of mind” ean be a mighty expensive philosophy 

in any water distribution system. The above unretouched 

photograph proves this point, It shows a badly tuberculated 

cight inch main whose inside diameter was reduced to an average 

of almost 4.6 inches, Resultant higher pumping costs with reduced 

pressure and carrying capacity make it costly to tolerate such 

conditions. That is why the savings effected in reduced pumping costs 

frequently pay for the low cost of National water main cleaning. 
Since there’s never a charge or obligation to inspect your 

mains, call National now! 


. | / 
) Call si. U Tanah foday - 
_ 
NATIONAL WATER MAIN CLEANING COMPANY 


\\eatas 50 Church Street * New York, N.Y. 


ATLANTA >A: 193 Candler Buliding «¢ SERKELEY, CALIF; 905 Grayson Street « DECATUR, GA; 


pf foe 6 + BOSTON, MASS; 116 Peterbore Street « CHICAGO: [22 Se. Michigan Avenue 
ERIE, PA, 499 E. 6th Street © PLANOREAU, $.0.; 316 N. Crescent Street © KANSAS CITY, MO; 406 
Merchandice Mert and 2201 Grand Avenwe © LITTLE FALLS. NJ; BOX 91 © LOS ANGELES; 5075 
Sante Fe Avenwe * MINNEAPOLIS, MINN: 200 Lumber Exchange Buliding ¢ RICHMOND, VA; 210 
E FPrankiin Street © SALT LAKE CITY: 149-161 W. Second Seuth Street © SIGNAL MOUNTAIN, 
TENNESSEE: 204 Slayton Street © MONTREAL, CANADA; 2032 Union Avenue « WINNIPEG, CAN- 
ADA: 674 Wall Street © HAVANA. CUBA: Lawrence H. Denliels © O. Box S83! © SAN JUAN, 
PUERTO RICO: Lule F. Care Apariade 204 
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Steel Gate Valves For 
Butt Welding oie 


Crane Co., Chicago, IIL, has an- 
nounced longer end-to-end dimen- 
sions for its cast steel gate valves 
for butt welding. 

The increase applies to Crane's 
150 pound cast steel gate valves in 
sizes from 2” through 24”. 

The new valves offer greater pro- 
tection to seating areas against 
heat distortion during the welding 
of line connections, and the new 
and longer dimensions comply with 
proposed ASA Standard B16,10, 
given tacit approval by the Manu- 
facturers Standardization Society 
of the Valve and Fitting Industry 

A 2” valve will now measure 
8'4” end-to-end, a 10” valve 18” 
end-to-end, and a 24” vale 32” end- 
to-end 


Precision Concrete Boring Tool 
508 


J. F. Hamlin Co., Inc., San 
Francisco, Calif., has developed the 
Kor-It, Jr., a core-cutter that drills 
clean holes in hard surfaces, such 
as reinforced concrete 

The Kor-It, Jr., small, compact 
and completely portable, complete 
with motor and attachments weigh; 
only 36 Ibs, Using diamond bits, it 
cuts holes up to 6 inches per min- 
ute in any diameter from 3/16 to 2 
inches and is virtually free of noise, 
mess and vibration, It drills at any 
angle and up to depths of 8 inches, 
with extensions to greater depths 


An appealing feature is the way 
cutting is done to the exact diam- 
eter desired, removing the core in 
a solid piece. No chipping is re- 


quired 





USCOLITE PLASTIC PIPE 





Look alike... Feel alike 
BUT AS DIFFERENT AS DAY AND NIGHT 


It's a fact: Given the same raw materials, finished plastic pipe 
can be as different as day and night. The difference is in the 
techniques of compounding and manufacture. 

For instance, these two lengths of plastic pipe, when new, 
have the same appearance, the same “feel”, even the same 
weight. Both are used to carry the same corrosive chemicals. 
Yet one pipe failed in just a few months—the other pipe still 
shows no sign of wear after several years of service. 

What's the difference? The long-life plastic pipe (on the 
right) is Uscolite®, and that means quality —the use of undi- 
luted virgin resins, superior extrusion techniques, precision 
dimensions, quality control all the way. 


Mechanical Goods Division 


When you order Uscolite—either Uscolite CP (modified 
alloy) or Uscolite RV (polyvinyl chloride)—you're getting 
plastic pipe with a reputation that has been proven by 8 
years of service. And in all that time, not one foot of Uscolite 
Pipe has ever been replaced. 

For your next plastic pipe and fitting installation, select 
carefully —select Uscolite. A complete line of pipe and fit- 
tings (including unique UscoWeld® fittings) plus the assist- 
ance of trained sales engineers who know plastics —is avail- 
able at the 28 “U.S.” District Sales Offices, at selected 
distributors, or contact us at Rockefeller Center, New York 


20, N. Y. In Canada, Dominion Rubber Co., Ltd, 
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Measuring Wheel 
509 


(o., Santa Monica, 


available the Kolatape 
Measuring Wheel for job applica 


tions such as, physical inventories, 


leakawe urveys, atreet openmyg 


urve cating pavitig cuts, map 


correction anal general 


ork IT hve 


contours 


estimating 
vheel measures around 
cores with equal facili 
ty and accuracy 

\\ ith 4 
handle 

alking., Kolatape does the measur 
ing. For longer distances the Rola 


tape ‘ 


a Rolatape you unfold the 
et the counter and begin 


n be operated by the drive 


is he drives slowly overt 


e¢ to be measured 


Challenge Trencher Now 
In Production 
510 


illenge Manufacturing Co., 


\nuele { alifornia recently 


laddey 


ined tor universal ap 


ntroduced a new type 


trencher, «ce 
plication lt economically digs 
round bottom trenches of 
and 18° 


either in a per 


quare of 


between 12” wicle 


ind to ; 


cle ep 


@ For further information on products or services please use reader service card. 


fectly straight line or any desired 
radius, Nine travel speeds and 
eighteen trenching speeds offer a 
wide range of operating flexibility. 


The “Challenge” is a gear (fully 
enclosed) driven, track-laying 
trencher with low ground bearing 
It will soft 
cross open trenches and go where 


operate over terrain, 


other type trenchers would bog 
down. Tracks are self-cleaning 

\ hydraulically 
backfill blade is 


ment and permits the operator to 


5'8” 
equip 


controlled 
standard 


clear a path ahead of the trenchet 


.. » level off high spots . and 
refill trenches. 

The “Challenge” also features an 
exclusive depth indicator which en- 
ables the operator to determine the 
exact depth of the trench without 


stopping the digging operation 


Electro-Pneumatic Positioner 
For Control Valves 
511 


Conoflow Corporation, Philadel- 
phia, Pa., has available a new elec- 
tro-pneumatic positioner as an in- 
tegral component of Conoflow 
series LB control valves. 

The Model “KE” 
matic positioner provides valve 
positioning which is directly pro- 
portional to 1X received 
from No 
electro-pneumatic transducer is re 
quired ; full 100 psi plant air supply 
can be used. The electro-pneumatic 


Kiectro-Pneu 


signals 


electronic instruments. 


positioner possesses all of the rigid 
operating characteristics of the LB 


valve’s standard pneumatic posi 


tioner, insofar as sensitivity and 


stability are concerned, and elimi- 
nates the inherent transmission lag 


of all-pneumatic systems 





la 
~—,. ~ 
7 ie 


% ia ’ 
“DIXIE'S NATI 


: 
: 


o 


; 


\ THE SIL 





ate 


~ ™ 
“% 
ee i ell 


SX) 


.-_ SS | ay | 
C] 


DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 
DIXIE TANK & BRIDGE CO. 


P, ©. BOX 14, MEMPHIS |, TENN. 


The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for |2 years— 
paint for 3 years. 


Representatives in 


every state of the Union. 


Please write or wire 
ws for more information. 
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Inside......Qutside.... 
...you'll find DeLurik Valves 


throughout the modern sewage 
plant at Caney, Kansas. 


In many new sewage 
plants throughout the 
country, as in this one, 
DeZurik Easy-Operat- 
ing, Non-Lubricated 
Plug Valves are in op- 
eration on a number of 
services, (These photos 
taken at Caney, Kan- 
sas, Sewage Treatment 
Plant; Consulting Engi- 
neers, Pate Engineering 
Company of Tulsa, 
Oklahoma; Contractor, 
Freeto Construction 

Company of Pittsburg, Kansas.) At Caney, these versa- 
tile valves are on the job throughout the plant—on sludge 
draw-off and re-circulation lines, controlling sewage flow 
and sludge draw-off through adjacent primary and final 
settling tanks, controlling sludge flow from digesters to 


drying beds, and many more services! 


Engineers specify DeZurik Valves because their de- 
pendability has been proved again and again in plant 
after plant. 

Plant personnel prefer DeZurik Valves for their easy 
operation, freedom from maintenance and elimination 
of leakage. 

DeZurik Valves are the only easy-operating, non-lubri- 
cated plug valves with eccentric action! They open easily 

close tight—despite solids in the flow—and require 
an absolute minimum of maintenance, 

If you're planning a new plant—or specifying new 
valves—get complete details on DeZurik Valves. Repre- 


sentatives in all principal cities, or write to 


eZURIK 
ORPORATION 


SARTELL, MINNESOTA 
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Worthington Announces 


New Comminutor 
512 


The Public Works Department 
\\ orthington { orporation, Har- 


rison, N. |. has announced that a 

AT %” Comminutor has been 

added to their present line of 15 
1 25> inch comminutors . 


latest addition was espe ial 
ly developed to handle flows up to 


% MGD. It is recommended for 


Ln se herever the maximum flow 
exceeds 11 MGD 
‘owered by a 2 HP gear motor, 


@ For further information on products or services please use reader service card. 


the new Comminutor is equipped 
with an oscillating cutting arm 
which travels back and forth across 
the entire screen 8.7 times per min- 
ute. Coarse solids are reduced sma 1 
enough to pass through the com 
minutor’s screens (which have 44 
inch slots) without removal from 
the sewage flow 

It is designed to fit into either a 
new or existing 4 foot wide straight 
rectangular channel having a 
recommended minimum depth of 
54 inches 

The 36 inch Comminutor is avail 
able coupled or 


either as a close 





METER REPAIR 


BENCH... 
Complete with Vise and Sink 


Here is a repair bench designed specifically 


for the water meter shop. A 34” x 72" work- 


No, 56 1” in size and a tool drawer. 


ing top supports a 15” acid resisting sink, 


a meter vise that holds meters from %” to 


Above the 


bench is a shelf. Bench may be equipped 
with pressed wood top, two drawers or two 
shelves if desired. Electrical and air hose 


connections are standard equipment. Com- 





Warer & Sewace Works, May, 1967 








plete information gladly supplied. 


THE FORD METER BOX COMPANY, INC. Webash, indiene 









long coupled machine, lubricated 
by grease or oil as desired. The 
unit is protected against flooding 
by a mercury seal which will keep 
out sewage up to 3O feet of sub- 
mergence. 





Corrosion-Resistant Valve 
With Full Flow Passage 
513 

The Walworth Co., New York, 
N. Y., has introduced an all-plastic 
Y-Globe valve with full flow pas- 
sage. 

Made of rigid polyviny! chloride 
the new PVC valve provides tight 
shutoff and flow control of alkalis, 
acids, inorganic salt solutions and 
other corrosive fluids 

The new valve, non-toxic as well 
as non-corroding, assures fluid pur- 
ity. A special bonnet and gland nut 
design provides an aboslute leak- 
proof unit. Because of its sturdy 
construction, the valve will operate 
successfully at pressures up to 150 
psi at 75°F 





Sensitive Variable Speed Drive 
514 

U. S. Electrical Motors Inc., has 
developed a variable speed drive 
capable of maintaining any speed 
in its range within % of i% ac- 
curacy regardless of load fluctua- 
tions 

This packaged system-consists of 
a Varidrive variable speed motor 
and the new speed sensitive Vari- 
trol automatic control package. 
Speed sensitive Varitrol operates 


{Continued on page 126A) 


@ For furiaer information on products or services please use reader service card. 





in Boy Village, Ohio— Cuychoge County Engineers combat corrosion with over 37 tons of wrought iron plate for 48-inch sewage line 


Corrosive threat plus inaccessible location 
added up to Wrought Iron for 48” O. D. sewage line 


There was no question about the cor- 
rosion factors involved in the sewage 
line planned to serve Bay Village, Ohio 
Compounding the problem was an al- 
most inaccessible location that would 
make repair and maintenance difficult 
and expensive. And added to these con- 
siderations was the need for a material 
with sufficient structural strength to 
permit a 60-foot span between two 
trusses on either side of the valley the 
line had to cross. Cuyahoga County 
Sanitary Engineers, under the direction 
of Mr. John Puzenski, answered all 
these requirements with wrought iron. 
More than 37 tons of 4-inch wrought 
iron plate was fabricated into 48-inch 


diameter pipe and installed in approxi- 
mately 270 feet of the sewage system 

Morgan Steel Producta, Inc., Cleve- 
land, Ohio, handled the fabrication. 
Installation work was done by The 
Utilities Construction Company, 
Cleveland, Ohio 

Our bulletin, Wrought Iron for Sewage 
Treatment and Disposal Installations, 
gives complete details on wrought iron's 
ability to last longer, at lower cost per 
year. Write for your copy 

A. M. Byers Company, Pittsburgh, Pa 
Established 1864. Division Offices in Bos 
ton, New York, Philadelphia, Washing 
ton, Atlanta, Chicago, St. Louisa, Houston, 
San Francisco. International Division 


New York, N. ¥ 


Available in Canada and throughout the world 
BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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MANSFIELD... Pratt Butterfly Valves 
meet all specs for distribution service 


The real test of a distribution valve 
is its ability to operate when needed. 
Valves in water distribution service are 
primarily emergency measures, nor- 
mally left either open or closed for 
months, or even years. Yet, they must 
operate when needed, often to pre- 
vent serious property damage in the 
event of o broken water main 
Mansfield engineers chose Pratt High 
Pressure Rubber Seat Butterfly Valves 
for this rigorous duty becouse Pratt 
valves meet all specifications for dis- 
tribution service. The critical disc edge 
is a corrosion-resistant material, seating 
against a heavy, mechanically retained 
rubber liner to provide permanent, 


drop-tight shutoff. The stainless steel 


MENRY 





PRAT I 


Jenry Pratt Compony, 2222 §. Holsted 





st 
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valve shaft rotates in bronze bearings, 
self-lubricated for life, and the valve 
operator is permanently lubricated and 
sealed. These features are your assur- 
ance of easy operation when you need 
it... features that are built into Pratt 
valves with the experience thot comes 
with 30 years of leadership in butterfly 
valve design. Specifying Pratt valves 
puts this experience to work for you. 


See us at the 

A.W.W.A. Convention 

in BOOTH 604, 

Atlantic City, May 12 thru 17 





on a tight loop, high response, feed- 
back principle. This pneumatic con- 
trol offers the advantages of low 
initial cost in comparison to com- 
parable equipment, simplicity of 
construction operation, mini- 
mum of maintenance, and inherent 
explosion-proof characteristics. 


and 





Alarm Device For Automatic 
Demineralizing Equipment 
515 
Infileo Inc., Tueson, Arizona, has 
developed the Robotel controller, 
a signaling system which provides 


| an alarm and record of the malfune- 


tioning of de- 
mineralizing equipment, which is 
intended to operate in accordance 


with a predetermined program. It 


any component in 


| also provides for automatic shut- 


down of the programmed opera- 
tion, if desired 

The Robotel controller immedi- 
ately indicates, alarms and records 
the location of the function failure, 
thus making possible its speedy 
correction, 


Wide-Roll Pipe Cutter 
516 





The Ridge Tool Co., Elyria, 
Ohio, has developed a_ wide-roll 
cutter, for heavy duty use and easi- 
er, better pipe cutting with a power 
drive 

Extra built into the 
cutter features double the bearing 
surface on pipe. New wide-roll sets 
and holds revolving pipe at a per- 
fect right angle. The user is thus 
assured of quick, clean starts for 
perfect. tracking and straight cuts. 
rime consuming changes to special 
rolls are not necessary 

Larger 
easier cutting adjustments for hand 
or power use. Extended shank pro- 
tects screw threads from damage 
by power drive support bar, and 


wide roll 


screw handle provides 


gives greater thread bearing sur 
face for easy turning into the pipe 
cut, 











City of Sidney, Ohio 
Gets Smooth Measurement of Sludge Magnetically! 





... WITH FOXBORO MAGNETIC FLOW METER 


“The Foxboro Magnetic Flow Meter on return acti- No line restrictions — no pressure taps to plug up. 
vated sludge went into operation so smoothly that With the Magnetic Flow Meter, there's nothing in the 
no one paid any attention to it. They haven’tdonea line to cause pile-up of solids. And you can forget 
thing to it since, and it's still operating smoothly.” about purging of pressure taps — there aren't any! 

That's the comment of W. D. Sheets of Ohio State [Electrical cable carries measurement signal to re- 
University, Technical Adviser for the new Sidney, mote Dynalog* Electronic Recorder, providing a 
Ohio, sewage plant. It's a typical perfect-perform- direct magnetic measurement of fluid velocity. Get 
ance report on the Foxboro Magnetic Flow Meter, full details on this unique development in flow 
a modern flow meter that's always easy to install, meters. Write for Bulletin 20-14A. The Foxboro 


simple to operate, practically maintenance-free. Company, 895 Neponset Ave., Foxboro, Mass., U.S.A. 
“REG, US, PAT. OFF. 


All Flew meesurements ore recorted by Foxboro Instruments OxB 
rina thesy boleh faa are Au" Rom Recrber wh FIRST in 


fcergt ae ed sludge. 4 | REG. US. i orr. FLOW 








lime of Sidney, Ohie’s 
medern new cowoge 
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It’s New Again with | New Plastic Resists 
Hydrofluoric Acid Corrosion 


THORITE and THOROSEAL | H17 


Haveg Industries, Inc., Wilming- 
ton, Delaware, has developed a 
new plastic designed to combat the 


Freeze-thaw cycle follow- Wis corrosive effects of hydrofluoric 
ing water and moisture pen- Zz . ; acid and other fluorides 
etration, also swelling of j In addition, it will handle fluo 

, , : rine salts, and chemical reactions 
reinforcing rods from mois- , 77 : of HF with organics or inorganics 
ture contact, cayse masonry . The material is a graphite filled 
destruction. epoxy resin and will withstand all 
concentrations of HF at tempera- 
tures up to 240°F. in continuous 
operation. For short-time over- 
loads, the plastic can be subjected 
to even higher temperatures, 

Pipe, pump parts, valves, towers, 
and tanks up to 10 ft, diameters 
have already been fabricated with 
the new plastic 








Indicating Scale and Pointer 
518 

The Dickson Co., Chicago, TL, 
has announced that a large indi- 
cating scale and pointer have been 
incorporated into the standard 
Dickson Mindicorder to provide 
easy reading of temperature or 
pressure from a distance 


BRIDGE OVER CONCORD RIVER ce fieiaeAac, cain wait 
ROUTE 3, BELLERICA, MASS. ongiranaperage F<. gg iaggs: e394 


above the recording chart, and to 
provide even greater ease in read 
ing, the single door is designed 
with separate viewing windows. A 


Workmen on scaffold patch 
spalled and cracked concrete 
with THORITE and seal surface 
with THOROSEAL. 


fluorescent pointer indicates the 


Thoroseal 


1e Keep Werer Ont 


temperature or pressure that ts 
being recorded on the chart below 
In many instrument applications a 
clearly legible indication seen from 
a distance will save operators valu- 
able time 

The pointers and their recording 


“Ah Doe Ie" j 
om La La ‘/t pens are always in sychronization 


as only one measuring element is 


STANDARD DRY WALL PRODUCTS, NO. used, The pointer and pen arm is 
NEW EAGLE, PENNSYLVANIA . CENTERVILLE, INDIANA a Ps mechanically linked to this element 
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... how Transite Sewer Pipe 
saves in 4 important ways 


Selecting the right pipe material for a new sewage 
system —or for additions toan existing one—isa problem 
of major importance to a// concerned in influencing a 
choice. And it can be solved to the complete satisfaction 
of both installer and user with economies in each of these 
stages—(1) system design (2) installation (3) opera- 
tion and (4) maintenance. 

Engineers thinking in long-range terms of thoroughly 
proved sewer main performance . . . contractors inter- 


Johns-Manville 
TRANSITE SEWER PIPE 


WITH THE RING-TITE COUPLING 


4. Maintenance 
Savings 


ested in serving community needs at new lows in 
installed cost—both should know all about Transite® 
Pipe and the Ring-Tite® Coupling. Here is a new 
booklet that tells and shows how Transite Pipe reduces 
infiltration, keeps out roots; maintains high flow capac- 
ity; speeds installation; permits designing : 

the system for savings. Send the coupon JM, 
for it today. wwe" 


johns-Manville, Box 14, New York 16, N. Y. 


Gentlemen— Please send me your new Transite 
Sewer Pipe Brochure, TR-165-A 


Name eh AD PANY 


Sereet. 





Ciy 
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CLEANS ITSELF 


The Hardinge Automatic Backwash 
Sand Filter is a complete departure 
from standard filtration equipment, 
in that it back washes its filter bed 
automatically without interrupting 
normal filtration, 


122’ = 40° Hardinge Automatic 
Backwash Sand Filter in a municipal 
water plant in Vermont 


The ABW filter in combination 
with flocculation and sedimentation 
equipment provides treated and 
filtered water for municipal and 
industrial water supplies. 


The filter may be applied also for 
the treating of plant waste water, 


for reuse or disposal. 
12'2' « 86° Hardinge Pilter handling 


water supply for a Canadian paper Complete specifications upon re- 


plant quest. Bulletin 46-A-15 
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The flow sheet above illustrates the use of a Hardinge ABW Filter, in 
conjunction with Hardinge flocculating and clarifying equipment, on 
municipal or industrial water treatment. A modified system is avail- 


able for liquid waste disposal or reclamation. 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA . 240 Arch St. * #$\Main Olfice and Works 
New York + Terente + Chicege + Hibbing + Heuston * Salt Leke City + San Francisco 
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Shawnee Manufacturing Co., 
Inc., Topeka, Kansas, has develop- 
ed a new hydraulic backhoe for 
light tractors. 

Named the “Warrior” the ma- 
chine is designed for specific types 
of digging. It digs slightly more 
than 12 feet below ground surface 
and has a full swing of 170° 
through three 120° quadrants of 
operation, The machine utilizes 
Shawnee’s exclusive push-pull 
principle which produces digging 
power of over 4800 pounds at the 
bucket teeth. 

The unit is designed so that the 
whole unit can be installed or re- 
moved from the tractor in a matter 
of minutes. Individually controlled 
hydraulic stabilizers align the unit 
for plumb digging on slopes, with 
the wheel on a curb, etc. The new 
unit is adaptable for mounting on 
all popular makes and models of 
light industrial tractors 


Kenco Pumps Offers 
Warranty-Exchange Plan 
520 


Kenco Pump Division, Lorain, 
Ohio has announced a utility-sump 
pump 3-star Warranty-lxchange 
lan. 

Features of the plan are: 12 
month absolute guarantee ; 15 min- 
ute service call; sliding scale ex- 
change; and the customer pays no 
more than 44% of the cost of an ex- 
change unit, regardless of the age 
of the pump 

The 12 month absolute guarantee 
provides for replacement by an ex- 
change unit at no charge for any 
pump proving inoperative during 
the first 12 month period, assuming 
that the pump has not been dam- 
aged by misuse or neglect 

The sliding scale exchange pro- 
vides that if failure occurs after the 
guarantee period, the pump is ex- 
changed and the owner credited 
with an amount that is applied 
toward the replacement unit 
Trade-in allowance is pre-estab- 
lished and recommended by the 
manufacturer. 

Under the 44% maximum cus- 
tomer exchange, the customer pays 
no more than 44% of the list price 
of the replacement pump, regard- 
less of the age of the pump. This 
assumes, of course, that the pump 
has not been damaged, but has re- 
ceived normal wear 





pi 
| Crisp! VALVE CATALOG | 


- it will help you specify with confidence! 


cluded. In addition, there's a section on 


HEN you're specifying — don't start 


until you have this new Crispin Air 
Valve Catalog in your hands! Its 28-pages 
give detailed information on all Crispin 
service-engineered products that, for over 
45 years, have ided safe, precise con- 
trol of air in pipelines. 


This new Crispin Catalog is a 2-color, 
fully illustrated workbook on the entire 
line of Crispin Valves. Complete specifica- 
tions, operating charts and data, and de- 
tailed parts lists on the lar and 
dependable Crispin Air Valves are in- 


“Special Types of Crispin Valves” and 
Crispin Slip Joints along with facts on 


other products made by the Multiplex 
Manufacturing Company. “How to Order” 
and “Where to Buy” information com- 
pletes this useful handbook. 


Mail this coupon today for your copy 
of the new catalog—it gives you valuable 
facts on Crispin Air Valves that provide 
safe, dependable and economical control 
of air in pipelines. 


Pe i Sm GP ED SP BO 8 a Oe ee ewes = 
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ov 
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 maltiplex 


> MANUFACTURING COMPANY 
a 


Multiplex Manufacturing Company 
r Dept. 5, Berwick, Pennsylvania 


Please send me your new catalog. 


Name: 
Company: 


, BERWICK, PENNSYLVANIA Address: 


rs 
+ * 
"ase 


City: 


Stote 
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* * * 


Control Foam in 
Your Sewage Aerator 


with FINE ORGANICS’ 


FOAM WILT 


Here is the efficient solution to foam problems — FOAMWILT 

Fine Organics’ low cost, easy-to-use product that not only 
kills off foam, but inhibits its formation. 

Fine Organics’ FOAMWILT possesses these outstanding prop- 
erties: 

Excellent spreading ability 

Good “knockdown” of foam at ambient temperatures and un- 

affected by seasonal changes 

Rapid travel of defoamant 

Uniformity, stability, and small change in viscosity at tempera- 

tures from 0° to +-100° F., allowing outside storage at all 

temperatures (no clogging of valves and pipes, no separation) 

Pour point minus 25 

Fine Organics’ FOAMWILT is economical to use, too . . . it elim- 
inates the need for expensive equipment or special training. Feed 
0.5 to | p. p. m. of FOAMWILT and watch the excellent foam 
control in your sewage aerator. 

Once you use Fine Organics’ FOAMWILT, you'll have the ef- 
ficient solution to your foam suppression problems. 

Buy Fine Organics’ FOAMWILT for economical and uniformly 
good control of foam. Write today for more information on satis- 
fied users and economical application methods. 


FOAM CONTROL WITH PRODUCT A’ FOAM CONTROL WITH FOAMWILT 


meee 1, | me) -1¢e7-1, | one, om 
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Pipe Thawer Now Used 
Year ‘Round 
521 


Trindl Products, Ltd., Chicago, 
Ill, has improved the versatility of 
the Trind! Therm-O-Tron pipe 
thawer so that it can now also be 


ill . 2 


used with a heating attachment for 
sweating together copper tubes and 
pipes 

For pipe thawing the Therm-O 
Tron is conveniently plugged into 
any 110 or 220 volt A.C. outlet, the 
clamps attached to the pipe, and 
the current turned on. The thawer 
is supplied with 40 ft. of thawing 
cable, pipe clamps, and when equip 
ped with the heating attachment it 
can be utilized constantly through 
out the year 


Tubing Cutter 
522 


The Erie Tool Works, Eire, Pa., 
has developed a new Pipemaster 
tubing cutter for non-ferrous and 
plastic tubing and thin wall con- 
duit. 

The new tube cutter’s range of 
operation is 4% to 1-'% inches OD. 
It is designed so that all cuts are 
straight and smooth without dis- 
torting the tubing out of round. It 
will operate with minimum effort. 

The screw mechanism is enclosed 
in a precision-made casting and the 
safety pivoted reamer swings back 
out of the way when not in use 
The tool weighs only 10 oz. and 
its overall length is 4-'4 inches 
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WELL, | promised the boss thet we'd come 
out even on the pipe: so what else could 
| de? 





NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 
To receive further information 
on any of the listed 
EQUIPMENT OR LITERATURE 
just circle the corresponding 
numbers on the cord 
Fill in your name, address, title 
and mail! 

For your convenience these 


cards require no postage. 
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WATER & SEWAGE WORKS 


185 NORTH WABASH AVENUE 
CHICAGO 1, ILLINOIS 


First Class Permit No. 43608, Sec. 34.9, PL.AR_ Chicago, Ill. 
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information — Literature 
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New Office Addition For 
Hardinge Co. 


Hardinge Company, Inc., York, 
Pa., has recently broken ground for 
an addition to their main office on 
Arch Street in York. It will pro- 
vide a two-story addition adjoining 
the west side of the present office 
building 

The existing offices will also un- 
dergo extensive renovations and 
improvements. The Arch street ex 
terior of new and old buildings will 
be “streamlined” into a single, 
combination aluminum and brick 
front, and the entire structure will 
incorporate year-round air condi 
tioning 


General Filter Co. 


7th Sales Conference 


During the middle of February 
the General Filter Co. of Ames, 
lowa held its annual Sales and 
Technical Conference. Sales repre 
sentatives of the Layne-Bowler Co 
also attended the meeting. Sixteer 
states and two Canadian provinces 
were represented by persons i 


attendance 


B-I-F Transfers Harris 
To Providence 


t-I-F Industries, Providence, R 
l., has announced that Walter A 
Harris of Rumford, R. |, has been 
transferred from B-I-F Industries 
of Canada, Ltd. to the home office 
in Providence. He is assuming the 
duties of Sales [Engineer on Syt 
chro-Scan Supervisory Control 
Systems manufactured by Build 
ers-Providence, Inc 

Mr. Harris was trained as a me 
chanical engineer at the Naval En 
gineering College in Canada. His 
previous experience includes super 
visory duties in filtration plants, 
sales and service engineering ex 
perience, and work as a Sanitary 
Engineer. His professional affil 
ations include the Instrument So 
ciety of America, the American Mi 
croscopical Society, the Canadian 
Institute on Sewage & Sanitation, 
and the AWWA (Canadian Sec 


tion ) 


The Cleveland SOW 
...a real money maker 


Does All 3 Jobs Better... with Only 1 Man 


THE CLEVELAND TRENCHER CO. 


20100 67. CLAIR AVENUE + CLEVELAND 17, ONO 





Everywhere 
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Dorr-Oliver Building 
New Worldwide Headquarters 


Dorr-Oliver Incorporated, Stam- 
ford, Conn., has recently broken 
ground for construction of a new 
two and a half million dollar world- 


Sparling Meters | 









24-HOUR WATCH! 


Guard your water volume with a certainty 
that every gallon of water is accounted for 
in your absence at the measuring station. 
Sparling Meters are tamper-proof. They are 
highly resistant to normal water corrosion. 














wide headquarters in Stamford, 
Conn. Located on an eighteen acre 
landscaped tract, the new building 
will provide 120,000 sq. ft. of office 
space for the estimated 550 home 
office staff members of the com 





Measuring 2" flow or a river 


Metering with Spariings extends over the widest 
volume range. Closed pipe and mainiine, open 
flow. The wsperior advantages of the Sparling 
propeller principle insure lowest cost eccurate 
measurement, a6 proved by countless case re- 























ports pany. Occupancy 1s expected May 
i 
Meil Coupon for Fectusl data 1, 1958. 

Designed by Sherwood, Mills 

SPARLING METER COMPANY TT and Smith, Architects, of Stamford 

‘* . . 
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naneas PUY 2,,Me  ToRenrO. fam | new headquarters will house, in 
ROMFORD, ENGLAND 248 London RA 1 cry STATE addition to top level executive and 
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administrative staff, such depart- 


ments as Finance, Sales, Advertis 
ing, Company Relations, Patent 
and a major share of the company’s 


technical divisions 





Beckman Expands 
Fullerton Plant 


The Scientific Instruments Divi 
sion of Beckman Instruments, Inc 
Fullerton, Calif., has announced 
plans for a new $1,500,000 research 
and development building which 
will add 100,000 square feet of 
working area to the present divi 
sion plant and corporate head 
quarters in Fullerton 

Construction of the unit, sched 
uled for completion October 1, will 
permit expansion of the employee 
force from 1000 to between 1500 
and 1700 persons It will bring to 
This prefabricated anit, the Z-F Underground 304,000 square feet the total oper- 
Pumping Stetion is the enswer te most applications ating floor space on the 40-acre 
Beckman site at 2500 Fullerton 


Do You Need a Lift Station? |i 


L. W. Davidson and Associates, 
will lie parallel to the present 100, 
it ‘s feasible to move and relocate | ()()})-square-foot research and pro 
should conditions duction building. Joined at the east 





@ Installation can be made with a aan spot for existing gradi- 
minimum of time and cost. 
@ Can be installed on existing public 
property 
, ° roved pment, cont 
® Entire unit is prefabricated and am 3 ny cw wr Rl role and end, the two structures will form 
shop-fitted with standard, well ye F Station an economical and re | a huge U with a landscaped mall 





— —_ : liable unit. Write for details. in the center, and the original wing 
@ Usually can be located at most ad (Territories open for representatives) will be devoted exclusively to man- 
Menefectured by ZIMMER & FRANCESCON, Moline, Illinois ufacture 
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Santry Elected V.P. and Director 
of Combustion Engineering 


Arthur J. Santry, Jr., secretary 
of Combustion Engineering, Inc., 
New York, N. Y., has been elected 
a vice president and a director of 
the company 

Mr. Santry is also a vice presi 
dent and director of Combustion 
E.ngineering-Superheater Ltd., of 
Canada, and a director of Combus- 
tion Engineering Corporation, Ltd., 
of Canada. Mr. Santry is a gradu- 
ate of Williams College and the 
Harvard Law School and formerly 
erved with the law firm of Put 


nam, Bell, Santry and Ray 


Gladding, McBean 


eccete «ie NEW TECHNICAL MANUALS 


Angeles, Calif., has announced the 


momma ON WATERSTOPS AVAILABLE 


Pipe Products Division 


We have prepared, in conjunction with various testing companies, a series 
of factual, technical reports on the subject of waterstops. These Technical 
Reports cover the many aspects of adequate concrete joint design and 
should prove to be a valuable addition to your design files. Although 
these reports are strictly technical information and not sales catalogs, 
they conclusively prove that DURAJOINT and DURASEAL PVC Water. 
stops are the only waterstops on the market that will produce a practically 
100% watertight joint. Check the coupon below for your free copies of 
these Technical Reports. Why not mail it now while you are still 
thinking about it? 





Mr. Broughton, who has been 


associated with the company for 7 
ae ap my ; DURAJOINT TECH-TIPS 


years, will assume his new duties 

n addition to his present responsi- a series of Technical Data Sheets that contain 

bilities as area sales manager for : an complete information on the design, handling, splic 

_ an =" — ing, installation and scructural recommendations on 

Southern California ye the application of DURAJOINT and DURASEAL 

\ registered civil engineer, he aaa -_ Waterstops. Send oe today for your free set of 
DURAJOINT “‘Tech- Tips.” 





a graduate of Stanford Univer 


ity with a B.S. degree from the = NATIONAL DISTRIBUTION 


School of Engineering, Class of 
194? “DURAJOINT" enjoys national distribution through 
si the distributors of Tecon Inc. in the 11 western states 
and W. R. Meadows, Inc. in the 437 states of the 
mid-western, southern and eastern portions of the 


Another Florida Office United Scates 
For F & P 


Fischer & Porter Co., Hatboro, TECHNICAL NFORMATION 

l'a., has announced the opening U R A J i N T 7 

, . ; 9 lA 

of an office in the Carib Theatre a eons me a. WM 

Building, Clearwater, Florida. Rob 

ert Wenzel, of F&P’s Nutley, N J Please send me, without obligation, the following 

oO . se » (les ate 7 | TECHNICAL REPORT NO. 1... How Crom 
ffice, will use the Clearwater office 1: . wy ee ALY he 
to cover the area below Levy, Ma 


| ; 

| 
si 

rion and Volusia counties ' 
This makes the third Florida , 
office for the Hatboro, Pa. organi- i 
| 
! 
! 
I 











AYVtnut A 


7 
) Teste and Test Rents by the U. 5. Testing 
Compeny, inc. 
[~) TECHNICAL REPORT NO. 4... Hydrostotic 
) Pressere Tests on OURAJOINT ond other 
W oterstops 


zation. Robert Craig represents 
F&P in Pensacola. William Berg- | 


lund, District Manager, is stationed | 


at Jacksonville | 


|_| QURAJONNT “Tech-Tip” Series. 





a Heve representative coll, 


Cee ee oe a eee — a Sea ae rere SO 
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B-I-F Appoints Lindsey and 
Morey Regional Engineers 


-I-F Industries, Ine Provi 
dence, Kh. LL has announced that 
Ray W. Lindsey of Prairie Village, 
Kansas has been appoimted a Ke 
vional Engimeer and will operate 


out of the Kansas City office 
Mr. Lindsey, a graduate civil en 
vineer from the University of Min 


nesota, is affiliated with the Am 
Cj ingrs., Am. Soc. Naval 
National Soc, of Profes 
onal Eng Missouri Soc, of Pro- 
fe il Eners., AWWA, and the 
Mi ' Water & Sewage Con 
’ re? ‘ 
lhulward | Morey, ir., of Dallas, 
Texas has also been appointed a 
Kegional Enemeer for the South 


Central district. He received his 
MS in 


Inatitute int 


Civil Engineering from Rice 
llouston, Texas. He 
ident of B-I-F 
ri of ‘Ts | In , a subsidiary, 
FSIWA, the 
a Registered Pro 


State ot 


i Vice-l’re Indus 


a | member ol the 
AWWA 


l¢ onal | 


ind 3 
neineer lexas 


vill operate out of the 


Blakeley Joins 
Hagan Chemicals 


liagan Chemicals & Controls, 
In Pittsburgh, Pa., has announ 
ed that Chri topher VP. Blakeley 
is been appointed chemical pro 
ducts engineer in the boiler chem 

il iles department 

In hi newly-created position 
Vir. Blakel vill promote the sale 


rulant aids. He comes to 
livla Process Di 


alem-Brosius, Inc. Pre 


llawars from the 


he had been employed for 


eat by the Dearborn Chem 
Company, ¢ hicago, 11] 

Vir. Blakeley holds a BS degree 

n chemical engineering from the 


nhhiversity 


of London, England 





Armco to Build New 
Plant in Ohio 


Ari Drainage & Metal Pro 
duct Ire Viddletown, Ohio, has 
innounced plans to build a new 
$440,000 manufacturing plant at 
Wellington, Ohio 


plant will manufacture 
pipe and pipe 
paved pipe and pipe arch, 


Che me 
orrugated metal 


are he 
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larwe diameter Smooth-Flow sewer 
pipe, and pipe fittings It will also 
serve as a warehouse for stocks of 
Hel-Cor pipe, spiral welded pipe, 
Fiexbeam highway guardratl, and 
sheet piling 


Construction will begin as soon 


as weather permits, and it is ex- 


pected that the plant will go into 
operation in July, The building will 
be one of the large prefabricated 
steel buildings pioneered and man 
ufactured by Armco Drainage. It 
will have 30,000 square feet under 
locket office 


facilities will be provided 


roof and room and 


Hanson and Stafford Join 
Dresser Sales Staff 


Dresser Manufacturing Div., 
Dresser Industries, Bradford, Pa., 





has announced the appomtments 
of Robert J. Hanson and Edwin 
©. Stafford as general markets 


sales representatives. 

Mr. Hanson, with headquarters 
in Chicago will cover the midwest- 
ern states. He was previously em- 
ployed by’ Triner Scale & Manu- 
facturing Co., Ludlow Valve Co., 
and the Central Illinois Gas & 
Electric Co. Mr. Hanson attended 
the universities of Cincinnati and 
Wisconsin 





a 





SIMPLE 








IN DESIGN 


Only three moving parts—a spreader 
and two discs which are free to revolve 
their complete circumference while being 
raised or lowered. Gates are lifted 
entirely clear of valve openings, pro- 
viding unobstructed flow. 


— 


woopD 


GATE VALVES 


First Choice for Extreme Reliability 


Because of their inaccessibility underground, repairs to gate 
valves are always time-consuming, expensive, and a source of 
annoyance. And interruptions in service while repairs go on 
are hazardous for the community. 

For these reasons, R. D. Wood Gate Valves are designed to 
function for generations no matter what the conditions. They 
are rugged in construction, fully bronze mounted, and tested to 
300 Ib. hydrostatic pressure. Designed for working pressures 
conforming to AWWA specifications. 


Available with mechanical joint or flange-type 


pipe connection 
















out of 
the 


Mr. Stafford, 
Houston, Texas will cover 
Texas Gulf area. He was 
formerly employed by the S. and 
L.. Distributing Co. and American 
Flow Controls, both of Houston 
Stafford attended the Universities 
of Alabama and Texas, 


working 


(oast 


Misrock To Represent Water 
Service Labs In Virginia 

Water Service Laboratories, 
New York, N.Y., has announced 
the appointment of Aaron Misrock 


as engineering sales representative 
in the Richmond, Virginia area 

Mr. Misrock, whose office is at 
728 East Main Street, Richmond, 
has been associated with the water 
conditioning industry ior many 
years and has had extensive ex 
perience with the problems which 
are common to water-conveying 
equipment in commercial and in- 
dustrial buildings. He is a graduate 
of the University of Virginia, and 
was formerly associated with Rad 
ford Ordnance Works, Permutit 
Company and the Cochrane Corpo 
ration 





R. D. Wood Gate Valves also 
now available with O-Ring 
Stuffing Box seal when speci- 
fied. 


R.D.WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and “Sand-Spun” Pipe icentrifugelly cast in sand molds) 


‘ 





Rockwell Promotes Parker 


Rockwell Manufacturing Co., 
Pittsburgh, Pa., has announced the 
promotion of Herbert Parker, sales 
engineer in the Atlanta, Georgia 
district office, to Atlanta District 
Manager 











\ native of Houston, Texas, Mr 
Parker joined Rockwell in January, 
1937, in the Houston district office 
He became a sales engineer in the 
Houston in 1940 and later 
served as engineer attached 
to the Tulsa, Oklahoma district 
ottice 


area 


sales 


Hydrocrane Distributor 
Appointed For Georgia 


Bucyrus-Erie Co, South Mil 
waukee, Wis., has announced the 
appointment of IMC Equipment, 
Inc., Atlanta, Ga., as Hydrocrane 
distributor in Georgia 

The firm will handle the truck 
mounted all-hydraulic Hydrocrane, 
and the Hydrohoe, a hydraulically 
operated dragshovel 

In serving the entire 
IMC Equipment, Ine., 
maintains headquarters at 720 
Spring Street, N,. W., Atlanta 


state ofl 


(eorgia, 


Constantino Joins 
Water Service Labs. 


Water Service Laboratories, Inc., 
New York, N. Y., has announced 
that John J. Constantino has join 
ed the chemical department 

Mr. Constantino, a water chem- 
ist, was formerly associated with 
Patuxent Filtration Plant of the 
Washington Suburban Sanitary 
Commission at Laurel, Maryland, 
and prior to that was a water chem 
ist for the 
He is a graduate of Queens College 


Pepsi-Cola company 
and has done graduate work at 
the University of Kentucky. Mr 
will make his head 
quarters at the company’s New 


York office. 


Constantino 


Water & Sewace Wones. May, 1957 











128A oe a ne ee ee ee 


pete OOOC OS OPPS ORAH OTOH EPO OHEF LOLOL ILO ES eet LT 

al >. 
rt "ee 
o* 


di "Most UNIFORM backwash 
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| Effluent Treatment Plant 
523 

Infileo Inc., Tuscon, Arizona 
has available a reprint of an article 
dealing with waste treatment in a 
plant specializing in the manufac- 
ture of asbestos paper, entitled 
“Sall Mountain's Unusual Effluent 
Treatment Plant. 

The reprint states that the plant 
objectives, which have been most 
satisfactorily realized, were re- 
covery of water for process require- 







: xy 


“4h LT od f wk oh te oe 


- , — ed solids for reuse in paper pro 
duction. 
cisco BOTTOM ,....,,.<. 
ief-Type Fitting 
For Bearing Lubrication 


ments and reclamation of suspend- 








6'' deep reinforced concrete slab which spans the filter one 

bottom, eliminates joints and simplifies installation. Keystone Lubricating Co., Phila- 

Economical, too! delphia, Pa., has just issued a new 
Literature available upon request. 4-page bulletin entitled “The Key- 


Simplifies 


stone RT Fitting... . 
Bearing Lubrication.” 
This folder describes and illus- 
trates the advantages of Keystone’s 
—R0T0-TROL— 





special relief-type lubrication fit 
ting, which can be easily attached 
to bearing housings of motors, ma 
chines or pillow blocks equipped 
with conventional relief plugs 
Twenty photographs and draw 
ings show how this new fitting 
saves time and helps prevent over- 
lubrication of these ball and roller 
bearings. Features are illustrated, 
including the exclusive patented 
cap that snaps open or shut at the 
flip of a finger, and the internally 


Atlantic City’s flared body for free discharge of 

















RF.2 Newest Convention excess grease. 
Hotel A table of test results reveals 
how Keystone RT Fittings cut 


WITH This 2-pump RF-2 Rete- 
ALTO. Trol assures equal use 


and wear of both 


TROL pumps. Each pump is 


operated on alternate 






bricatic ime at least 80 per cent 
The Jefferson with its new facilities lu — ae Coe at — P ot 

for handling all convention groups is in comparison with conventional 
fast becoming Atlantic City's most relief plugs 


popular convention hotel. 














starting cycles. 
The RF.2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 





The Jefferson features an abundance 
of Meeting, Banquet and Exhibition Sewage Pumps 
Rooms fully equipped to handle your 525 


every need. Experienced personnel. f ’ x 
Location ideal in heart of Atlantic The Deming Company, Salem, 














yeer, with the minimum of attention. Cit | Ohi ‘ lj 2 
wy. ; ) _ 5 Ps - 
Write for full dete WRITE @ PHONE @ WIRE TODAY | setineiarinones sie ook aa 
. . 8 gz co ) 3 





Convention Meneger trial, commercial and domestic 
Metel Jefferson uses. Included are heavy-duty wet 


Atiantic City, W. J. and dry pit sewage pumps, small 
| vertical sewage pumps, and stand- 


HEALY-RUFF COMPANY 


783 Hampden Ave. St. Paul 4, Mina. 
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ard and submersible cellar drain- | 
ers GUNITE does it times as fast 
The new bulletin includes per 
formance tables for selecting sew- 

age pumps dimensional drawings, ] 

and describes standard construc 


tion features. It also lists available “Gunite” is the modern process 
control equipment, including float and end coment copied ghee 
switches, alternator float controls, e 
high water alarm and an automatic matically) for repairing, con- 
lubrication control. It is indexed structing, lining: 

for easy filing and punched for 


cataloguing e Reservoirs 
« Dams 
Meters, Valves, Regulators e Filter Plants 
526 


Rockwell Manufacturing Co., 
Mittsburgh, Pa., has just issued a e Tanks 


completely revised condensed 28 


e Sewage Disposal Plants 


e Stadiums 
page catalog covering Rockwell 


& 
Meters, Regulators and Valves. e Bridges Wutt one einen mmcmanuees 
wome Ot the new Seatures of the « Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


catalog include photo-llustrated 

descriptions of the recently intro ¢ Swimming Pools, etc. PRESSURE 

duced Rockwell telapilot with i . 

power pilot loading by remote con- ; 

trol, and the Hypregun, a light OTHER OFFICES IN FLORENCE, ALA. 315 So. Court Street 

compact, ellicient air-operating P 

valve lubricant gun CHARLOTTE, N. C CHICAGO, ILL NEWARK 5, N. J 
Che catalog also includes com 

pletely revised Nordstrom valve 
pecitications and | completely re 

tyled throughout with new empha 

sis on the use of photo illustra 

tions of all major products describ 


ed 


Chlordane Insecticides 


For Your City 
527 


Ihe Velsicol Chemical ¢ orp 
Chicago, Illinois ha just pub 
lished a brochure containing a 


DUPLEX EJECTOR 
Also made in 

fective municipal insect control en single units 

titled “Here’s What Chlordane In- . 

secticides Can Do For Your City”. 
The contents include technical 

bulletins dealing with a wide va 


riety of insect pests, insect habits. BLACKBURN-SMITH 


insecticide dosages, and other 


aspects of successful municipal in SEWAGE 


sect control. The subject is treated 


in considerable detail. The bro EJECTORS 


chure is said to be useful both as a 


wealth of material pertinent to el 


Here's the answer to YOUR question 
of saving money and getting better 


results . 


reference volume and a source of 
information and subject matter for | These time-tested pneumatic sewage 

those who plan and conduct meet eiectors do away with complex pip- 

ings on community health prob- | ing . . . screens, impellers, shredders 

lems. It also will serve as a guide | end pumps thet need constant clean Send for Bulletin $-55. 

in establishing standards for con- | ing . . . in short, give you BETTER plier yp Aang fom meds Mone ge Sool thet mod. 
trol methods and purchasing spe- | sewage ejectors for less money. It crn municipal engineers will find mighty interesting and 
cifications which involve the | will pey you te know ebout their ‘Vie! Tour conws ready 

amounts and quality of insecti ides | many exclusive features of design Blackburn-Smith Mfg. Co., Inc. 
that should be used in a municipal | end control and operetion. Write 51 Gerdes S$... Hoboken, WH. J. 

insect control program | tedey for Bulletin $-55. Oldfield 9-4425 NM. Y. Tel., BA 7-0600 
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{HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 





Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 
HYDRAULIC DEVELOPMENT CORP. 
[man SALES OFFICE 50 CHURCH ST., N.Y.C. 





ENSLOW 


STABILITY 
INDICATOR 





For checking the equilibrium of a fin- 
and wpplying an index 
useful in controlling anti-corrosion treat- 
Catalog No, 83-896 


ished water 


ment 


WRITE; 


Phipps & Bird, Inc. 


?. ©. Bex 2V Richmond 5, Ve. 











Our Service Is A 
STIMULATING 
OPERATION 
Mating Old 
Water Towers 
& Standpipes 

Look Like 
New Jobs 
SURFACE MATERIALS THAT 
ARREST CORROSION 


All qvereanteed werk 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Pointing & Repair Service 
822 WN. Court 9. Reckford, ti. 
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Pneumatic Computing Relay 
528 

Bailey Meter Company, Cleve- 
land, Ohio, has released a 4-page 
brochure describing features, appli- 
cations, and operating character- 
istics of Computing Relay For 
Pneumatic Control Systems. 

The brochure explains pro- 
portional, reset, and rate control 
actions, and provides equations of 
computing actions 





Venturi Tubes 
529 


Burgess-Manning Co., In- 
Div., Philadelphia, Pa., 
has just published a bulletin 
scribing the two available designs 
of the Burgess-Manning Venturi 
Tube. 

Cross section illustrations of both 
types of the tube are offered. Type 
PVS is used for sewage and other 


Penn 
struments 
de- 


sediment bearing liquids and is 
equipped with manually operated 
cleaning valves at both main and 
throat annual Type 
PVW is water 


and other clean fluids 


chambers 
recommended for 





Prestressed Concrete Tanks 
530 

The Preload Company, Inc., New 
York, N. Y., has just 
+-page bulletin describing Pre- 
stressed Concrete Tanks for pro- 
cessing plants, water storage and 
facilities, pulp and paper 
plants, and water 


released a 


supply 
mills, 
treatment 

This bulletin covers both design 
and construction data. Also in- 
cluded is condensed data on the 
use of prestressed concrete for con- 


cement 


tainment vessels, pressure vessels, 
silos and shell foundations 





Packless Valves 
531 

Robertshaw-F ulton Controls Co., 
Fulton Sylphon Div., Philadelphia, 
Pa., has just published a 22-page 
bulletin describing their complete 
line of Packless Valves for appli- 
cations involving hazardous liquids 
and gases. 

Each valve covered in detail in 
the catalog contains a metal bel- 
lows as the packless feature, More 
than 20 cutaway views of different 
packless valve models are included 
in the 3-color bulletin. Detailed 
data on specifying and ordering, 
and charts concerning the applica- 
tion and selection of packless 
valves, also are included. One chart 
lists the various 
metals used in packless valves to 


resistance of 


the corrosive action of more than 
200 different chemicals and gases. 





Venturi Tubes 
532 
Builders-Providence, Inc., Provi- 
R. LL, has just released a 
the design features, 
data, 


dence, 
bulletin on 
comprehensive 
capacity tables, recovery tables and 


dimensional 


similar information on Venturi 
Tubes. 

In addition, this two-color, four- 
page bulletin describes standard, 


fabricated, and non-standard con- 
structions. It also contains data on 
the use of valves in the outlet cone, 
the guaranteed accuracy of these 
tubes, and the types of accessories 


available. 





Modern Elevated Water Tanks 
533 

Chicago Bridge & lron Co., Chi- 
cago, Illinois, has jug released a 
16 page brochure describing The 
Watersphere and Waterspheriod, 
Modern Elevated Water Tanks. 

The modern structures are used 
in municipal and private water sys- 
tems to provide gravity pressure 
for general service and fire pro- 
tection, and this use is described 
in the brochure. According to the 
brochure the Watersphere is offer- 
ed in standard sizes of 25,000 
through 250,000 gallon capacities, 
and Waterspheroid in capacities 
of 250,000 through 500,000 gallons. 
A portion of the brochure illus- 
trates the “skyline advertising” 
these structures prov ide municipal, 
institutional and industrial users, 
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HEAVY-DUTY 


ELLIS PIPE CUTTER 


TWO SIZES 


No. 01 for 4" to 8" Pipe 
No. 1 for 4" to 12” Pipe 


Write for Circular 
and Price List No. 35WS 


ELLIS & FORD MFG. CO. 


orm *" 


ils 
outset fiosts “perf 


ALI 


OTHER: 


vw AQUA °*. 
‘ VALVE BOX 
297. LocAToR 


Your Name 


SERVICE CAR! 
@ NATION'S MOST WIDELY USED LOCATOR! 
eNO WIRES, BATTERIES or SWITCHES 
simple, powerful magnetic action, 
factory adjusted for your geographical 
location 


@NO NEEDLE SPINNING — exciusive electric 
braking action. 
e TOP VIEW READING— No stooping. 
@ RUGGED, COMPACT, ACCURATE, 
CONVENIENT! 
e GUARANTEED—to function regardless 
of surtace of ground cover. 
@15-DAY FREE TRIAL—No money! No ob- 
ligation! You be the judge! 
ORDER NOW—Wire or Call Collect for 
fastest delivery! PHONE: Kirby 1-4200 


AQUA SURVEY & INSTRUMENT CO. 
2020 Lestie Ave. Cincinnati 12, Obie 


pH Electrodes 
534 


Leeds & Northrup Company, 
Philadelphia, Pa., has just publish- 
ed a 4-page data sheet giving com- 
plete information about L&N In- 
dustrial Process pH Electrodes anc 
their housings 

This sheet presents engineering 
features and ordering instructions 
for dip-type immersion heads, con 
tinuous flow assemblies, and the 
new. L&N stainless steel mount 
ings for pipeline pH measure 
ments 


End Suction Centrifugal Pumps 
535 

The Deming Company, Salem, 
Ohio, has published a bulletin de 
scribing their line of End Suction 
Centrifugal Pumps for general 
pumping and booster service, Per- 
formance tables and dimensions 
are presented 

According to the bulletin, the 
compact centrifugals deliver up to 
200 gpm with heads up to 70 ft 
furnished with electric 
motor or belt drive, with left or 
right hand rotation. Single and 
double ball-bearing types are avail 
able. Standard equipment includes 
bolted stuffing 
lubricated 


They are 


open type impeller, 
box gland and greas 


bearings 


Polyken Protective 


Coatings Catalog 
536 


The Kendall Company, Polyken 
Sales Div., Chicago, IIL, has just 
released a 25-page, 2-color catalog 
on Polyken Protective Coatings. 

The catalog is completely lus 
trated, starting off with the nature 
of corrosion and its control, then 
leading into the advantages of 
wrapping with Polyken polyethy] 
Diagrams, drawings and 
used to em 


ene tape 
descriptive copy are 
phasize these points 

The tape methods of application 
to pipe is fully explained; prepara 
surfaces, how they are 
coated, and inspected. Case his 
tories of successful applications of 
the Polyken method are cited, An 
additional section concerns speci 
fications, surface preparations, tap 
ing and wrapping, inspecting, re 
pair, and special wraps for welded 
pipe 

The closing section lists product 
properties of the tape by various 
components such as adhesive, 
backing, etc. Pipe coverage data is 
also given for all widths of tape. 


tion of 








switch to 


Anthrafilt 


Trade Mark Reg. U.S. 


THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 





offers important advantages 
over sand and quarts 


DOUBLES length of filter runs 

REQUIRES only hall as much wash water 

KEEPS filters in service ower longer periods 

INCREASES filter cutout with better quality of 
fluent 


Gives better support te synthetic resins 


PROVIDES better removal of fibrews material 
becteria. micre-erganie matter, teste, order, ete 


IDEAL ter industrial acid and alkaline solutions 
EFFECTIVE filtration trom enivre bed 
LESS coating. coking of balling with mud, time, 
iron oF manganses. 
Write for further tmfermation, teat 


samples and quotations te 


PALMER FILTER EQUIPMENT CO. 
ANTHRACITE EQUIPMENT CORP. 


Representing 
Anthracite Institute Bidg , 
?. ©. Box 1696-822 E. Oth S., Erie, Peo 
Withes-Berre, Pe. 








Lasts 
longer, 
costs 
less 


moder 
POOL-COTE 
Paint 





Guaranteed world’s leading manvu- 
facturer of 


equipment and products; 
famous for quality since 1935. Can't be 
equalled for value anywhere! 


Write tor PREE catalog 15C— 


for necrest distributer consult your cies 
sified directory or write vs 








(MOGET) swimmnc Poot co., we. 


| Holland Avenue, White Plains, New York 
Manstecturers of Swimming Pool Supplies Since 1995 
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greater 
intake 


with JOANSON 
WELL SCREENS 








JOUNSON Well Screens are designed to permit 
over 6 times the passage of water that 
the same size perforated pipe will handle 

6 times more water, less drawdown 
and with no sacrifice of strength. 

V-SHAPE DESIGN — Screen openi: vide 
only 2 contact edges for sand to } mos _ 
eliminate clogging 

STRONGER Johnson Screens are made of most 
standard metals or extra tough materials 
as required by unusual conditions, 

VERSATILITY. All Johnson Screens are espe- 
cially designed for the particular type of 
soil and kind of water fn which they will 
be used. Write for bulletin. 


EDWARD E. JOHNSON, INC. 
SH. Paul 4, Minnesota 
Well Screen Specialists 
Since 1904 
















@ For further information on products or services please use reader service card. 


Chemical Index 
537 

The Reilly Tar & Chemical Cor- 
poration, Indianapolis, Indiana, has 
just published their 1957 edition of 
the Reilly Chemical Index. The 
brochure contains information on 
eight new compounds developed 
by Reilly during 1956 

The Index also contains a short 
description of all the chemicals pro- 
duced by the company. They are 
listed alphabetically and according 
to classes. Many of these chemicals 
are available in commercial quan- 
tities. Those available on a limited 
basis will be produced commercial- 
ly when demand warrants 





Right Angle Speed Reducers 
538 


Milwaukee, 
published a 


The Falk Corp., 
Wisconsin, has just 
bulletin that combines in one book 
complete information on the com- 
pany's lines of Concentric Shaft 
and Right Angle Speed Reducers 
for applications up to 140 hp 

Horsepower and torque ratings 
are given, as well as dimensions, 
overhung load and thrust ca- 
pacities, and application pictures 
Horsepower selection tables have 
heen a glance 
1) the standard output speeds that 
may be obtained with commonly 
used input speeds, and 2) the full 
range of hp ratings available for 
each standard output speed 


revised to show at 





Silicone Masonry Water 


Repellents 
539 

General Electric Company Sili 
con Products Department, Water- 
ford, N. Y., has just 
brochure on Silicone Masonry Wa- 
ter Repellents, that describes the 
various benefits provided by sill- 


released a 





This new brochure is illustrated 
by photographs of laboratory tests 
showing the effectiveness of sili- 
cones in minimizing water absorp- 
tion, efflorescence, spalling and 
cracking. Also included are photo- 
graphs of typical commercial and 
institutional masonry structures 
treated with silicones. 





Water & Waste Treatment 
Equipment ie 


Infileo Inc., Tucson, Arizona, has 
just published a bulletin on Prod- 
ucts and Processes. The bulletin 
comprises 32 pages, fully illus- 
trated, and deals with all water and 
waste treatment equipment de- 
signed and manufactured by the 
company. 

Containing cross-references for 
all detailed bulletins devoted to 
specific equipment in municipal, in- 
dustrial, sewage and industrial 
waste treatment fields, it is a 
handy informational catalog that 
will become an essential part of 
the libraries of engineers and of 
with such prob- 


those concerned 


lems 


Balanced Valve Regulators 
541 


Rockwell Manufacturing Co., 
Pittsburgh, Pa., has issued a new 
revised 12-page, photo-illustrated 
bulletin describing Rockwell's 
“014" Low-pressure Balanced 
Valve Regulators. 

Some of the new features in the 
revised version include: A detailed 
schematic drawing illustrating the 
use of the Rockwell “173” high- 
pressure regulator for pilot-loading 
of the “O14”; and a similar draw- 
ing showing use of the Rockwell 
type 39 power pilot regulator for 
the same purpose, with the help of 
adapter which facilitates 














con masonry water repellents and a new 
Surer Gland Lubrication specifications for applying them mounting. 
for Centrifugal Pumps 
CHEMCO CHEMCO 
. SEND FOR 


THE Z-F GREASE SEAL eliminates 
that trouble spot where shaft enters 
casing. Applies constant positive 
lubrication to packing and shaft— | 
automatically, Excessive heat, rapid 
wear, leakage and scoring will dis- 
appear as the Grease Seal applies a 
constant flow of lubrication when 
pump starts until it stops—auto- 
matically. Many other advantages, 
too. Write for com- 
plete description and 
rice. ZIMMER and 
RANCESCON, Mo- 
line, Ilinois. 








“EVERYTHING FOR THE SWIMMING POOL” 
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The C-E Raymond System — 
the MODERN method of — 





SLUDGE DISPOSAL 


The C-E Raymond System is the most popular... 
most versatile on the market today. It combines the 
principles of Flash Drying and Incineration in a 
single compact system that allows you to Flash Dry 
or Incinerate sewage sludge alternately or concur- 
rently. It is available with a high temperature deo 
dorization system that assures odor-free operation 

Fiash Drying by the C-E Raymond System is a 
continuous process in which vacuum filtered sludge 

if uncontaminated with undesirable industrial 
wastes —is efficiently heat dried to a marketable 
soil conditioner retaining all its original nitrogen, 
but eliminating the objectionable qualities of the 
original wet sludge. In a well designed and operated 


COMBUSTION 


“activated plant” the revenue from the sale of soil 
conditioner is sufficient to cover a sizable part of 
plant operating costs 

Where the production of soil conditioner is not 
desired or the sludge is unsuitable, it is flash dried 
and then completely burned in suspension to an 
easily disposable, sterile ash. 

The services of C-E specialists are available to 
help you plan for the end of atmospheric or stream 
pollution in your community, as has been done in 
so many others. For specific recommendations on 
the most practical answer to your sludge 
disposal problems, get in touch with the 
Combustion office nearest you 


RAYMOND DIVISION 


1315 North Branch Street, Chicoge 272, Illinois 


Eastern Office: 200 Medison Avenve, New York 16, N.Y Western Office: 510 West Sixth Street, los Angeles 14, California 


also flash drying and incineration systems for industrial waste disposal 
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a guarantee 
of performance: 


You can’t 
cloga 
liquid 
impeller! 


There is no clogging 
problem, because there is 
nothing to clog. Pumping 
action is caused by a liquid 
impeller, a swirling vortex 
of fluid, 


e No constrictive 
impeller eye 

e Noconstrictive 
discharge ports 


* eo No wearing rings 









Material flows completely 
unobstructed, from suction 
to discharge flange. 


Write for complete details 
on the Wemco torque-flow 
Solids Pump and its amaz- 
ing principle of operation. 





w]e |m[c]o) 


TORQUE-FLOW 


SOLIDS 








WESTERN 
MACHINERY 
COMPANY 


Prem sTReet 
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@ For further information on products or services please use reader service card. 


Analytical-Grade 


lon-Exchange Resins 
542 


Bio-Kad Laboratories, Berkeley, 
Calif., has just published a new 
folder, identified as Price List “M”, 
that contains in addition to price 
information on Analytical-Grade 
Anion Exchange Resins, cation ex- 
change resins, and monobed resins, 
considerable additional data of po- 
tential value to the laboratory 
worker 

\ section devoted to consider- 
ations in the selection of a specific 
ion-exchange resin discusses the 
effect of the anion exchanger func- 
tional group, the effect of 
linkage, and the effect of particle 
size, This information is related to 
an extensive tabulation of proper- 
ties of four groups of resins. Data 
on effective pore size, swelling vol- 
ume, and exchange capacity is in- 
cluded with the materials listed. In 
addition, there is a list of specific 
types of resins which can be pro- 
duced and a bibliography of books 
and reviews pertaining to the sub- 


cross 


ject of ion exchange 


Water Filters 





543 


Commercial Filters Corporation, 
Melrose, Mass., has just published 
a booklet on Fulflo Filters For 
Water and Aqueous Liquids. 

Fully illustrated, the booklet 
contains technical data ‘on each 
model, including number of gal- 
lons filtered per minute, operating 
pressures, tube lengths, pipe sizes, 
inlet-outlet height and 
weight, Chart pressure 
drop in psi across a new Honey- 
comb Filter at flow rates 
up to 6 gpm 

According to the booklet, a ma 
jor advantage of Honeycomb filter 
tubes is their availability in a wide 
range of positively controlled den- 
sities to attain optimum filtration 
regardless of operating conditions 


$1Z¢8, 


indicates 


various 





Water Service Products 
544 


The Welsbach Corporation, Kit- 
son Valve Division, Philadelphia, 
Pa., has just published a catalog 
for Water Utilities, 

This catalog contains approxi- 
mately 125 pages and describes 
over 500 different styles and sizes 
of corporation stops, curb stops, 
service fittings, rough plumbing 
and tapping machines for water 
utilities and drainage fittings for 
sewerage disposal.” 





Diaphragm Control Valves 
545 


Minneapolis-Honeywell Regula- 
tor Company, Valve Division, Phil- 
adelphia, Pa., has just issued two 
new specifications giving details 
of construction on Single-Seated 
and Double-Seated Honeywell 
Series 800 Diaphragm Control 
Valves. 

These specifications include 
sizes, materials, plug characteristic 
curves, dimensions and a cross-sec- 
tion drawing of each type 





Gratings And Treads 
546 


Blaw-Knox Company, Pitts- 
burgh, Pa., has just released an in- 


formative, illustrated bulletin on 
Grating And Treads. 
This new bulletin presents de- 


scriptions on electroforged, rivet- 
ed, rectangular, diagonal, “U" type 
and “T” type interlocked grating 
and treads. Tables safe loads 
and information necessary to 
specify are also included in the 
bulletin 


Float Valves 
547 


Golden-Anderson Valve Spe- 
cialty Co., Pittsburgh, Pa., has just 
published a 16-page technical bul- 
letin explaining the features of the 
Golden-Anderson Cushioned Float 
Valves. 

Parts lists, dimensions, approxi- 
mate shipping weights for various 
sizes, operation, installation and 
other pertinent information on 
each of the various types of float 
valves is contained in this new 
catalog. 





TECHNICAL TERMS ILLUSTRATED 























FLOW of the “ideal fluid” through « vari- 
able orifice. 














ALBRIGHT & FRIEL INC. 
Consulting Engineers 


Water. tadustrial Wastes and incineration 
Preoplems—Ci Planning, Gridges ard 
Airperts—Decs, Fleed t Build. 
in avestiqntions, Reports, Aapraisals and Rates 

for Chemica! & Gacteriotegics! 
A Service on Oesign and Super- 
vision of Construction 

Three Penn Center Plaze 
Phitedeiphic 2, Pa. 


Water and Sew Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory Service 
75 West Street New York 6. New York 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Planis—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal. Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Tl. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Specia! Districts 


33) Spergeen Bidg. 3913 Obie, Rm, 200 
Sente Ane, Collf. Sen Diege 4, Collf. 


Chas. W. Cole & Son 
Engineers — Architects 
Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal! and Commercial Buildings 
220 W. LeSelle Ave., South Bend, tndiene 
Centre! 4-0127 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highwa 
Paving, Power Plants, Appraisals, —~ 
ports Traffic Studies, Airports, Gas 6 
Electric Transmission Lines. 


360 East Grand Ave. Chicage 11, Ml. 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, ond Surveyors 
Airports, Highways, Sewage Disposa! Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 

Jockson, Miss. Herrisberg, Pe. 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fitth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 


Water Sepely Treatment, Distribution, 
Sewera. eee Treatment, Refuse Disposal, 
Frade | astes, Power Ld wn 

Plans, Supervision 











Betz Laboratories, Inc. 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 


Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Engineers—Architects—C onsultants 
KANSAS CITY, MO. 


?.0. Bex 7088 
Phone: DEimer 3-4375 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 

Railroads hways 

Grade Separations Bridges— ays 
Local Transportation 


Investigations— te—Appraisals 
Plans and Supervision of Construction 


150 North Wocker Drive 
79 McAllister Street Te veunstece L Call. 








BLACK & VEATCH 


Consulting Engineers 
Water—Sewage— Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
300 Lake 


Kansas City 14, Missouri 


Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Sirest, Boston 6, Mass. 

Water Works and Water Treatment; Sewer. 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re 
ports; Design and Supervision; Research 
and Development; Fleed Control 


FAY, SPOFFORD & THORNDIKE, Inc. 
Engineers 
wig A _ age Treatment 
Port and Terminal ndustrie| Bidgs. 
v 
1. xX... ee 
11 Beecon Street, Boston 8, Mass. 








BOGERT AND CHILDS 


[ONSULTING ae 5 
Cltates | 
iver L. 
Rebert A 











CAPITOL ENGINEERING 





WATER 











Finkbeiner, Pettis & Strout 
Cu leten 6. Finkbeiner, C. €. Pettie, Hareld HK. Strout 
Consulting Engineers 
Reports Designs Supervision 
Worse | con. vo o Treatment, aa 


Valuations 6 
518 jetierson Avenue Tolede 4, Obie 
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Freese & Nichols 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


(adults iat end Municipal Eagineering— Water Sup- 
oly ond Purification—Bewerege and iat 
Waste Treatment-—Highweys end Sir 

O-siange §=©Works Airports — \avestivations—Vale- 
ties Design and Supervision 


HAZEN AND SAWYER 


Water and Sewage Works 
Industrial Waste Dis 
Drainage and Pilood trol 
Reports, Design, Supervision 
oft ruction and Operation 
Approisails and Rates 


New Tork 17, MY. Detrolt Ba, hileb. 


LANNING 
Sanitary Engineering Co., inc. 
Consulting Engineers 
Professional Building 


1100 Sewth Brood Street 
Trentoa New Jersey 











GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Pittsburgh, Pe. so Beach, Fie. 


Water Works ewage, industrial Wastes 
ma Gatbage Disposal—Roads, Airports 
yaa 6 Garbage) «6—Disposal-—Reads, Airports 
Bridge Pioced mirol, Traffic & Parking 
Apuraisais Investigations 4 Rey rts 


HENNINGSON, DURHAM 
& RICHARDSON 


Engineers since 1917 for more 
then 700 cities ond towns. 
Water Works, Light and Power, Sewers, 
Bewage Treatment, Reports, Fleed Con- 
trol, Appraisals, Drainage, Paving. 


2962 Horney $., Omohe 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 

Architects - Engineers 
Montgomery Building 
SPARTANBURG, &. C. 

Water Sypuiy Power Plants 

age Dt J luati & Appraisais 

Industria!) Waste—Industrial Plant 











GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purilication 
awage and Industrial Waste Treatment 
‘themical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


MR. CONSULTING ENGINEER 


Are you interested in both 


WATER &6 SEWAGE 


If so there is no better place tor your pro 
lessional ud then in thie dual interest 
mayguzine 


Water 6 Sewage Works 


Sewerage, Sewage Disposal, Water 
Supply. Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 








Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Desiqn. Construction and 
Supervision of Operation 
1001 Nerth Front Si. Harrisburg, Pa. 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


1992 King Ave. Columbus 12, Oble 


Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Laboratory 
Statler Building. Boston 16 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Poul I ingdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 
Water supply, Water Purification 
Sewerage, Sewage Treatment 
da ntiol, Drainage, Refuse Disposal 


220 6. State Sirest, Chicago 4 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbeumer—irving Clarke— 
Charles &. Veizy 
Water aad Treatment 
Incineration 
Planning 
500 Fitth Avenue, New York 36. N. Y. 
327 Franklin St. Buffalo, N. Y. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water Sewege & Industrial Wastes 
Hydraulies 
Reports, Design, Supervision of Construction 
Valuations, Rate Studies 


Kensees City 5, Me. 


Appraisal 


1009 Belfimere Ave 


R. L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sew- 
erage, Sewage Disposal, Airports, 
Harbor and Waterfront Improve- 
ments. 


MONTGOMERY, ALA. PENSACOLA, PLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil end Senitery Engineers 


Water, Sewage, Drai and 
Industrial Waste Probleme. 
Structures - Power — Transportation 
51 BSreedwey New York 6, M. Y. 








HAVENS AND EMERSON 


WwW. L. HAVENS A. A. SURGER 
5. W. AVERY H, 4. MOSELEY 
> §& PALOCSAY &. $. ORDWAY 
F.C. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 
WATER. SEWERAGE. GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLOG WOOLWORTH BLDG. 
CLEVELAND 14, O NEW YORK 7, WN. Y. 


Engineering Office of 
CLYDE C. KENNEDY 


— _- <> 
SANITARY ENGINEERING 
a 


SAN FRANCISCO 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 


MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Dra Refuse Disposal 
25 West 43rd SH. New York 34, HN. Y. 








Hayden, Harding & 


Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar |. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Sema 
= Field Read, Boston Mass 











Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labore- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 








THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
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: Supervision of 


Analytical Laboratories 
36 De Grasse Street Paterson 1, N. J. 


Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 
11 North Pearl Street 
Albany 7. New York 


Weriz Engineering Co., Inc. 


Consultants, Designers 4& Constructors 
Water Supply & Purification 

Sewage 4 Industrial Waste Treatment 
Stream Pollution Studies 

Chemical 6 Bact. Laboratory Service 


441 North 2nd St. Reading, Pa. 














Thomas M. Riddick 
Conseiting Engineer ond Chemist 


Municipal and Industrial Water Purification, 
Sewoge Treatment, Plant Supervision, Stream 
Pollution 7, Chemical and Bac 
teriological Analyses. 

369 East 149th Street 

New York 55, N. Y. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 8. LaSalle Si. 
Muscatine, lowa Chicago 4, Ill. 


Weston & Sampson 


Water Supply, Water Purification, Sewer 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv: 
ice Supervision, Valugtions 


14 Beacon &i. Boston, Mass. 








ROBERT AND COMPANY 
ASSOCIATES 


Enqineeriag Division 


ATLANTA 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage— Waste Disposal 
Bridges—Highways— Industrial Buildings 
Studies—Surveys—Reports 


245 North High St. Columbus, Ohio 


Whitman 

Engineers | :, Hov 

Water Supply, Water Purification, Sewer 
age, Sewage Disposal, Water Front Im 
provements and all Municipal and In 
dustrial Development Problems, Invest 
gations, Reports, Designs, Supervision 

Valuations 
89 Broad St.. Boston, Mass. 











J. E. SIRRINE Company 
Engineers 


Water Supply 4 Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


South Carolina 


UHLMANN & ASSOCIATES 
Conssiting Engineers 


H. E. BONHAM CARL E. KUCK 
NYE GRANT ]. M. BRUNDAGE 


Sewage 4 Industrial 


Waste Treatment 
Water Supply 6 Purification 


4954.58 N. High St. Columbus 14, O. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—C onsultonts 
Civil—Santtary—Structural 
Mechanical—Electrical 

Reports, Plans, Supervision, Appraisals 
1904 St. Paul Street 
Baltimore 2, Maryland 











Positions Available 


SANITARY ENGINEERS—to work 
in Ohio on state public health pro- 
grams. Previous Ohio residence not 
required. 


Sanitary engineer, grade I1]—Grad- 
uation from accredited engineering 
college, preferably six years’ ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $600- 
$720. 


Sanitary engineer, grade Il—Grad- 
vation from accredited engineering 
college, four years’ engineering ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $525- 
$630. 

Engineer-in-training— Graduation 
from accredited engineering college. 
Salary ranges $420-$480; $440-$525. 
Starting salary depends upon qualifi- 
cations and experience in addition to 
having a certificate of engineer-in- 
training. 

Address application to Personnel 
Officer, Ohio Department of Health, 
Columbus 15, Ohio. 


POSITION WANTED 


AVAILABLE Water and Sewage 
Utility Manager. Twenty years 
experience in all phases of oper- 
ation and management including 
water treatment. Just returning 
from constructing water systems 
abroad. Registered with Profes- 
sional Engineer. Wil! consider 
public or private connection. Box 
1150, WATER & SEWAGE 
WORKS, 185 North Wabash Ave., 
Chicago 1, Illinois. 








WANTED 


Waste Treatment Engineer for mod- 
ern installation in Northwestern 
Pennsylvania. Send resume of quali- 
fications and personal data to Gen- 
eral American Transportation Cor- 
poration, P. O. Box 480, East Chi- 
cago, Indiana. 


For Sale 
Used Sewage Pumps 
& Equipment 
3 Feirbanks-Morse 4" sewage pumps 
2 30 H.P. electric motors 
| Continental gasoline engine 
Electrical switchboord and equipment 
controls 
Above equipment may be inspected 
at Public Works Garage, 201 Bedford 
Street, Lexington, Mass 
Richard J. Gayer, 
Supt. of Public Works 
Lexington, Mass. 




















ASSISTANT OR ASSOCIATE PROFESSOR 
To Teach Sanitary end Other Civil Fa 
gineering Subjects. MS Preferred But HS 
Considered. Hank and Salary Dependent 
upon Qualifications Immediate Appoint- 
ment Available. Write Dean, College of 
Engineering, University of Akron, Akron 4, 
Ohio. 








“NATIONAL 
REPRESENTATIVE 
WANTED 


Engineers, designers and producers 
of specialty equipment for pollution 
reduction, water conservation, de- 
emulsification and oil recovery sys- 
tems, desire affiliation with organi- 
zation having U. 8. and Canadian 
technical sales organization. Full 
patent coverage, Write Box 1158.” 
WATER & SEWAGE WORKS, 185 
N. Wabash Ave., Chicago 1, Illinois. 
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It’s from DMornrn-Courven 


A radically new and different approach to the treatment 
of domestic sewage and industrial wastes, the Dorr- 
Oliver SpiroVortex System contains many definite and 
proven advantages. It is especially suited where 90% 
B.O.D. removals are required. The headaches caused by 
bulking of sludge are eliminated as this new System produces 
an excellent settling sludge, regardless of whether the plant 
is overloaded or is operating under normal conditions, The 


Incorporating high recirculation ratio over the Superate Filter means 
The Superate greater ability to handle changes in raw sewage characteris- 


tics under shock load conditions 

Filter For a more complete picture of how the new Dorr-Oliver 
SpiroVortex System operates, write for a copy of Bulletin 
No. 7314 just off the press. Dorr-Oliver Incorporated, 
Stamford, Connecticut 


SpiroVortes System and Superate Filter 
are trademarks of Dorr Oliver incorporated 
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Select the residual you want and the new W&T Quality-Quantity Chlorinator will 
automatically maintain that residual. Immediate sensing of any change in a water’s chlo- 
rine demand —as well as flow——automatically controls chlorine feed rate to maintain 
a desired residual. That is Dosage Automation with the new W&T Quality- 

Quantity V-notch Chlorinator. 





DOSAGE AUTOMATION OFFERS 
THESE FEATURES: 


Maintains 


a selected residual, free or total, 
with automatic dosage control. 


Anticipates 
changes in chlorine demand. 
Controls 


Chlorine feed up to a full 100 to 
1 range at rates to 2000 pounds 
of chlorine per 24 hours. 


Pri 










vides 





a record of chlorine dosages in 
p.p.m. and chlorine feed rates in 
pounds per 24 hours. 


Utilizes 








the proven W&T V-notch Vari- 
able-Orifice for accurate, wide 
range chlorine feed. 









For more information about this new type of 
chlorination system write for Bulletin S-116. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 





